A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. XXX.— No 35. 

TNEW SKRIES.l 



NEW YORK, JUNE 20, 1874. 



[$3 per Annum, 
IN ADVANCE 




PATENT UNIVERSAL JOINTER. 
Messrs. Bentel, Margedant & Co., of Hamilton, Ohio, are 
the inventors and manufacturers of so many excellent ma- 
chines, which, from time to time, have found prominent 
places in our columns, that, in adding another invention to 
the list, we think that no higher commendation will he ne- 
cessary to secure for the device the careful attention of the 
reader, than to refer to it as the handiwork of the ahove men- 
tioned firm. In wood-working machinery, there is an abun- 
dant field for the resources of the inventor ; hut j udging from 
the frequency with which 
improvements in that class 
of mechanism have, of late, 
been brought to our notice, 
it is evident that there is no 
lack of ability and genius 
being devoted to the produc- 
tion of not oily new ma- 
chines but useful and suc- 
cessful improvements on 
well known machines. 

Among thos&wwho have 
done a great deal in this line 
of invention, the above men- 
tioned manufacturers de- 
serve to be placed foremost 
in rank. The device last 
produced by this firm is a 
planer, and is termed by the 
manufacturers the Univer 
salJointer. It will plane out 
of wind, parallel or taper, 
joint, square, bevel, and 
make a perfect glue joint, 
also a rolling joint. It will 
square; it will raise and 
finish one or both sides of a 
panel at the same operation 
with square, bevel, scotia, 
cove, or ogee raise; it will 
gain and p lr >w, making a 
square, bevel, or round gain 
or groove, from £ inch up to 
8 inches wide ; it will make 

straight, hovel, and elliptical moldings, and rabbet any cut 
from fa to 1^ inches deep, and 3i inches wide. It will cor 
ner, bevel, hand match, smooth, bead, flute, chamfer, round, 
nose, saw, bore, and rout ; and all of this work is done on the 
single machiie by mer«Jy changing heads, the labor of amo- 
ment 

The heavv iron body of tbn tool is cast in one solid piece, 
and, while occupying very little floor room, is a rigid support 
of the machine. The table 
frame, although heavy, and 
also cast in one piece, can, ne- 
vertheless, be easily brought 
to any required bight, raising 
both tables of the machine at 
once, keeping, if required, 
the given attitude of the ta- 
bles. The latter are both ad- 
justable. The table in front 
of the cutter head, which is 
raised and lowered indepen- 
dently of the table in rear of 
the latter, or of the table 
frame, can be moved to or 
from the cutter head, and at 
any distance from the same, 
raised or lowered, or other- 
wise adjusted. The table, in 
brief, raises always towards, 
and lowers from, the cutter 
head. Back of the two front 
tables, there is a third table 
(also adjustable by means of 
a hand screw), which serves 
to rest long material upon 
when gaining, cross cutting, 
or sticking circular or ellipti- 
cal molding. The same table 
serves as a rest for the ad- 
justable fence or guide for 
planing square, or beveling, 
and for other purposes. The 
other side of this machine, 
shown in Fig. 2, is provided 

with a boring and routing table, which can be raised and low- 
ered by means of a hand screw. The different kinds of bo- 
ring and routing can be done here, it being no matter 
whether the front side of the machine is being used or not 
at the time. 



The machine is suitable for light and heavy work, and 
therefore will be useful for railway car builders, agricultural 
carriage and wagoa works, planing mills, house builders, 
sash, door, and blind, furniture, and cabinet, factories. 

Two sizes are being made.theono to plane6 inchesaud the 
other 8 inches wide, and are wanauted and guaranteed in 
every particular as to the capacity, quality, and .finish of the 
work. If required, countershafts for the sama can be fur- 
nished. The pulley on the cylinder should make 3,800 revo- 
lutions per minute. 




PATENT UNIVERSAL JOINTER. 

The body of this very useful machine is so designed 
that the belt may be brought from below or from a different 
position on the side. This enables the tool to be placed in 
an upper story and the belt to be led up to it, thus econo- 
mizing room, a point of considerable importance in many 
manufactories. 

The device is covered by three patents, the latest dated 
April 7, 1874, and all obtained through the Scientific Amen- 
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The Czar at Woolwich Arsenal. 
The London Telegraph relates the following account of the 
Czar's visit to Woolwich arsenal during his recent stay with 
the Queen : The party made their longest halt in the factory 
where the Nasmyth hammer, the largest in the world — fitted 
with top steam — is worked. Adding to the forty tuns dead 
falling weight of the hammer the fifty-one tuns given by a 
full pressure of steam above, a blow equivalent to a weight 
of ninety-one tuns can be given by it with as rauch control 
as a child may exercise over a toy mallet. The Imperial 

party occupied a specially 
erected platform to witness 
the welding of the trunnion 
coil of a thirty-eight tun 
gun. The Cesare witch last 
year witnessed a similar 
process with the trunnion 
coil of a thirty-five tun gur. 
The massive door of tie 
furnace was raised, and, in 
a fire terrible from th« 
fierceness of its goldin 
glow, stood the white hot 
coil — a, cylinder weighing 
twenty-three tuns and a 
half. This trunnion coil 
consists of two thicknesses 
of bariron, coiled one upon 
the other, and the woik of 
the steam hammer was to 
weld them into a homoge- 
neous cylindrical masf. 
The powerful ciane was set 
in motion, and the swarthy 
smiths sprung to the beau- 
tifully adjusted machinery 
by which the fiVry mass was 
seized by giant tongs, swung 
glowing and hissing out of 
the fire, and placed under 
the hammer. Blasts of hot 
air rushed across towards 
the spectators, but the vast 
size of the building ren- 
dered eye protectors unnecessary. The coil, it is needless to 
say, was welded effectually ; the very floor, althoughits foun- 
dations are on a rock, vibrating with the tremendous blows. 
The force, wielded by but a dozen men at the lever of the 
crane, was astounding; yet the hammer was subject to a 
steam power more formidable than itself. In their anxiety 
to see the next process, the visitors passed hurriedly through 
the heavy turnery and sighting room, where they might have 

seen thick slabs of metal 
peeled off the partly built 
guns, as apples are peeled 
/ by a desBert knife. The 

party, without bestowing 
more than a passing glance 
at the great guns on the 
lathes, went into the opfn 
air to witness the shrinking 
on of the breech coil of a 
thirty-five tun gun. Lj ing 
side byside, smilingin their 
new polish, lay a remarka- 
ble collection of guns ready 
for use. The largest can- 
non was the famous thirty- 
eight tun gun, the heaviest 
yet completed. The Wool- 
wich infants (thirty-five 
tuns) were an interesting 
family of four ; of twenty- 
five tun guns there were 
twenty-five, and twenty of 
eighteen tuns. After these 
frightful engines of destruc- 
tion, no one troubled him- 
Belf much with the smaller 
cannon, whose name was 
legion. 



can Patent Agency. For further particulars, address the ma- 
nufacturers as above. 



No two persons can actually see the same rainbow, 
each receives the light from different drops of rain. 



Remedy for the Colo- 
- rado Potato Bug. — Mrs. 
*•» Samuel Deforce, of Busi- 
nessburgh, Belmont county, 
Ohio, writes' us that her po- 
tato vines were very quickly and effectively cleaned of the 
above insect by a couple of guinea fowls, and*she thinks 
that these industrious and persevering bug pickers might 
be very advantageously employed wherever potatoes are 
grown. 
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It is evident that this energy cannot he developed for the 
second time from the hydrogen in the water ; but, on the 
contrary, it must be given hack in case we wish to separate 
the two elements composing the water. One of the means 
of effecting the separation is great heat. By passing steam 
through a white hot platinum tube, it is decomposed into its 
elements, while a part of the heat applied totally disappears, 
to be changed into the molecular motion of vhe gases. A 
second method is the electric current. When we pass a suf- 
ficiently powerful current from a voltaic battery through the 
water, the latter will be decomposed into its separate ele- 
ments ; while the electric energy, apparently disappearing, 
becomes in its turn transformed into the molecular motion of 
the gases. The third method is found in the play of those 
energies which we call chemical affinities. In this case, the 
most simple illustration is the introduction of a piece of so- 
dium amalgam under a bell jar containing water. The sodi- 
um oxydizes, and the energy developed by this oxidation is 
appropriated by the hydrogen, which thus finds the condi- 
tions under which it can assume again the hidden molecular 
motion necessary for its existence in the gaseous state. 

It is evident from the above that it is as impossible to 
burn the hydrogen in the water, or in its vapor, as it is to 
burn the carbon in the lime rock or in the atmospheric car- 
bonic acid. No fuel can be' burnt up twice; and as the hydro- 
gen contained in water has been once burned, and has thus 
lost itf/ heat, any hope of obtaining heat out of it again, 
without first introducing heat , must be vain. 
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WATER AS FUEL. 

Among the attractions at tht Colosseum in this city, where 
the wonderful views of London and Paris are exhibited, are 
certain practical demonstrations of scientific phenomena, 
conducted in the side rooms. Here we found a lecturer who 
has the merit of successfully illustrating his points with 
some of the most striking standard experiments of the 
chemical lecture room, but the theories he propounds are 
not always consistent with the present state of scientific 
knowledge. 

During one of his recent lectures, we heard him expound 
the idea that, at a future time, when all the wood and coal 
have given ou '- we shall use water as fuel, as it contains 
large amounts of the combustible hydrogen, and is every 
where present in unlimited quantities. Such an idea would 
have been pard oned forty or fifty years ago.'before the doctrine 
of the correlation of forces was established, before the na- 
ture of heat was known, before the mechanical equivalent 
of heat was determined, ana before we knew how to account 
for the heat of combustion ; but it is untenable at the pres- 
ent day, when we know that the heat developed and diffused 
when the oceans were formed (by the combustion of almost 
all the hydrogen on our earth) must be given back to this 
hydrogen, in some form or other, before we can reconvert it 
into the combustible gas. 

In fact, the waters on the surface of our earth are nothing 
more nor less than the result of the burnt hydrogen, which 
gave out its heat at the time of its combustion. We know 
at present that this heat pre-existed in the gaseous hydrogen, 
stored up in its atoms or molecules. We have become con- 
vinced that the atoms or molecules of a gas are not in fixed 
poaitions.but move in straight lines or elongated ellipses.hur- 
rying to and fro, encountering their neighbors, rebounding 
and continuing their course in a new direction, according to 
the established laws of impact of elastic bodies. They do 
not move with exactly the same velocity, but their mean ve • 
locity is, for hydrogen gas at the temperature of 32° Fah., 
about 6,100 feet per second, while it increases 12 - 5 feet for 
every degree of rise of the thermometer ; so that at 522° 
Fah. or 12,200 feet per second, at which temperature the 
gas must consequently, under the same volume.exert double 
the pressure, they will possess twice the velocity. 

A pound of ice-cold hydrogen gas possesses, therefore, an 
internal energy as great as that of a pound ball moving 6,100 
feet per second ; and it is this energy which is taken from it 
when changed from its gaseous state, to which, in the case of 
combustion, is added the internal energy of the oxygen ; 
hence the result that, by the combustion of every pound of 
hydrogen, an energy is developed of 62,030 units of heat, 
equivalent to 47,888,400 foot pounds, which means that it is 
sufficient to raise a weight of 23,944 tuns a foot high. 



THEIHOESE IN MABKET. 

Modern life broadens in two ways : by the development of 
new customs and by the revival of old ones. Whenever the 
causes which led to the abandonment of the customs of for- 
mer times seem insufficient or inoperative under present con 
ditions, there is a tendency to reestablish them, thus giving 
to our civilization a scope and variety never before enjoyed. 
Our range of food is specially wide and varied in conse- 
quence. All the world is laid under tribute to supply our 
tables, and we are learning to imitate or improve on every 
culinary process of every nation and every age. 

One of the most important revivals of late years is the use 
of horse flesh, which for centuries has been under ecclesias 
tical ban except among the sturdy people just now preparing 
to celebrate their first millenium. 

Curiously it was through the people whose prejudice 
against horseflesh remains most intense that the revival be- 
gan. During the siege of Copenhagen by the English, in 1807, 
the scarcity of provisions compelled the Danes to eat their 
horses; and the practical knowledge of the quality of the 
meat thus gained led them to continue its use after the 
original necessity had passed away. Possibly the example 
of their Icelandic allies may have had a good deal to do 
with the breaking down of Danish prejudice in the matter. 
In Iceland, the practice had survived from the first. The 
islanders were willing to have their souls saved by the 
Church, but they would not submit to any interference with 
their stomachs ; so, rather than lose them, thi''Church gave 
them special permission to eat the " execrable food," which 
they have continued to do to this day. 

The first State to imitate the example of Denmark was 
Wtirtemburg, which legalized the sale of horseflesh in 1841. 
Bavaria followed in 1842, Baden in 1846, and Hanover, 
Bohemia, Saxony, Austria, and Belgium the year after. In 
1853 the prejudices of Switzerland and Prussia were over- 
come, and two years later Norway and Sweden were added 
to the list of countries authorizing the sale of the long re 
jected food. 

The struggle against religious prejudice was continued 
eleven years longer in France, though an impression pre- 
vails that the revival is a Gallic eccentricity, rather than 
the result of Germanic good senBe. 

At one time the feeling against the use of this heretical 
diet must have been exceedingly intense in the land of good 
cooking, for it is on record that as late as 1629 a man was 
condemned to death and executed in France for the crime 
of eating horseflesh on a Saturday in Lent. 

A hundred and fifty years later, the use of the abhorred 
flesh was publicly advocated by a French physician. Not 
many converts to the doctrine were made, however, until 
the retreat from Moscow. During that terrible march, when 
the alternative was starvation, the French soldiery ventured 
to eat their disabled horses, and discovered that horse flesh 
would not only sustain life, but was really savory and invit 
ing. Several of the surviving officers afterward endeavored 
to break down the prejudice against horseflesh, and advo- 
cated its regular use in times of peace, but without much 
effect. 

More strenuous efforts were made by French savants after 
the surrounding countries had demonstrated the advantages 
of the change, and a grand hippophagic banquet was cele- 
brated at the Grand Hotel in Paris early in 1865, In the 
meantime, the meat had begun to appear in the markets as 
beef, and the government was forced to authorize its sale 
under proper restrictions to prevent the exposure of unin- 
spected cuts. The decree was published in 1866, and during 
the ensuing year upward of two thousand horses were slaugh- 
tered for the markets, after having been passed by a veteri- 
inary surgeon ; and not one of them, on inspection after 
killing, proved to be in an unhealthy condition. The sale 
and use of horse flesh has largely increased in Paris since 
then, and the practice is equally common in all the coun- 
tries of Northern Europe, save Holland and Great Britain, 
much to the benefit of the people and the improvement of 
the stock of horses. In Russia the custom has always pre- 
vailed, the Greek Church never having meddled with the 
matter. 



The English, like ourselves, occupy an extremely absurd 
position in regard to the use of horse flesh. We both eat 
it in large quantities, yet profess to consider it unfit for 
food. 

It is true that, of the thousands who give the meal a place 
on their tables as an imported delicacy, very few are aware 
that it is horse flesh. Possibly the most of those who use 
it would reject it if they knew its real character ; neverthe- 
less the fact remains that horse flesh is largely eaten here 
and enjoyed, and the inference is legitimate that the flesh 
of American horses would be found just as Bavory and just 
as wholesome. 

We call the article, which is kept for sale by every first 
class grocer, Bologna sausage : bo called for the excellent 
reason that it is manufactured at — not the Italian city of 
the name — but at Boulogne. 

Originally the basis of Bologna sausage was asses' flesh, 
a more delicate meat than that of the horse, though not 
less obnoxious to common prejudice. Latterly, however, 
horse flesh has been its cbief component, not used secretly, 
but openly, since at the place of manufacture the sale and 
use of horse flesh is as legitimate as the Bale and use of 
mutton or beef. For sausage making, indeed, the fiesh of 
the horse is a safer ingredient than any other meat. No 
other will bear so well to be eaten in a raw or partially 
cooked state, as it is free from the trichina which makes 
raw pork so dangerous, and the undeveloped tapeworms 
which infest both beef and mutton. 

To a greater extent than here the abominated meat is 
eaten in England, and under less favorable conditions; for 
in addition to the wholesome Bologna, large quantities of 
suspicious horse flesh disappear — down the throats of de- 
ceived humanity, doubtless — every day in London and other 
English cities. The animals — broken down hacks and the 
like — are known to be killed, ostensibly for cats' and dogs' 
meat, but the amounts sold by the hawkers of that sort of 
stuff fall far short of the supply. The difference disap- 
pears as horseflesh, but reappears, there is reason to brlieve, 
as human food under other names. The Parisian caterers 
called it "bifiteck a la cheval." It is altogether likely that 
the cockney caterers, less honestly, stop at beef, the resem- 
blance of horse flesh to that much respected commodity being 
so close that, whether raw or cooked, it would require an 
expert to detect the cheat. 



HOW TO.TBEAT FBTJIT TBEES. 

In considering the growth of organisms, the action of the 
alkalies is to be looked upon as scarcely less important than 
that of air and water. Lime is the great animal alkali, and 
potash the vegetable one ; its old name of vegetable kali ex- 
pressed that fact, and all the potash of commerce is well 
known to be derived from wood ashes. The importance of 
potash as a manure has been frequently overlooked by farm- 
ers, who rarely know the large amount of this material 
found in grass, grain crops, leaves, barnyard manure, roots, 
and fruits. How potash acts in plants, in conjunction with 
carbon and silex, to form woody fiber, starch, sugar, and oil, 
is yet unknown to chemical observers, but the fact of its ac- 
tion is beyond a doubt. Liebig long since pointed out that 
the chief cause of barrenness is the waste of potash carried 
off by rich crops, especially tobacco, with no replacement by 
proper manure. How many millions of pounds of potash 
have been sent to Europe from the foresls of America, and 
in the grain, tobacco, and hemp ! Luckily one alkali may be 
replaced by another, and we have received a considerable 
quantity of soda from European seaweed and in the shape 
of salt. Latterly, nitrate of soda from natural deposits in 
South America is brought to us at a cheap price. 

The point to which we now call attention is that our 
farmers and fruit growers have ignored, or rather been igno- 
rant of, the importance of wood ashes as a vegetable stimu- 
lant and as the leading constituent of plants. Even coal 
ashes, now thrown away as useleBs, have been shown, both 
by experiment and analysis, to possess a fair share of alka- 
line value According to our observation, if th» practice of 
putting a mixture of wood and coal ashes around the stems 
of fruit trees and vines, particularly early in the spring, 
were followed as a general rule, our crops of apples, grapes, 
peaches, etc. , would be greatly benefitted in both quality 
and quantity, and the trees and vines would last longer. 
We will relate only one experiment. Some twenty-five 
years ago, we treated an old hollow pippin apple tree as fol 
lows : The hollow, to the hight of eight feet, was filled and 
rammed with a compost of wood ashes, garden mold, and a 
little waste lime (carbonate). This filling was securely 
fastened in by boards. The next year, the crop of sound 
fruit was sixteen bushels from an old shell of a tree that 
had borne nothing of any account for some time. But the 
strangest part was what followed. For seventeen years 
after the filling, that old pippin tree continued to flourish 
and bear well. 

Let us call attention to still another point of importance in 
fruit-raising. This is the bearing year for apples and fruit 
in general in New England; probably it is also in some 
other parts. Now when such years 3ome, the farmers re- 
joice too much at their prosperity and abuse it, as nearly all 
people do the gifts ot fortune. We should be temperate as 
to the quantity of our fruit as well as of our fruit juices. 
By proper trimming and plucking , the apple crop in bearing 
years may be reduced to but little more than half a crop as 
to number, but the improvement in size and price, and in 
the future effect, will more than balance the loss. Next 
February, March, or April, according to latitude, let the tree 
trimmer stimulate and nourish his trees and vines with a 
fair supply of ashes ; and in nearly every case he will have 
a good crop of fruit in the non-bearing year. 
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COFFEE GROUNDS. 

Not long ago. Punch figured that social bore, the chronic 
fault finder, in tho guise of a complaining recruit. '* Now 
then, Pat," says the sergeant testily, " what's the matter 
now?" "Sure, sor," the undeveloped hero replies, "they 
ca'ate me out of the thick of mechoffee, sor!" 

At sight, no complaint could seem more destitute of 

grounds. " To the average reader, none could be more ab- 
surdly ludicrous; for every one has learned by bitter ex- 
perience what it is in the ordinary way not to be cheated of 
the "thick of the coffee." 

Yet, without becoming the champion of cheap restaurants 
and boarding house madams, it is possible to argue seriously 
that Pat was the victim of a real wrong, that in losing the 
sibstance of the coffee berry he lost what would have been 
o f actual service to him. The chemistry of the question is 
simple enough. 

As commonly made, the infusion of coffee which we drink 
contains not more than twenty per cent of the substances 
which compose the berry. Of the remaining eighty parts, 
which we throw away as " grounds," about thirty-four are 
woody matter without nutritive value. The rest, or forty- 
six parts out of the hundred, contain in large proportions 
nitrogenous matters, fats and mineral salts, demonstrably 
useful for the nourishment of nerves, muscles and bones. 
In other words, by our mode of making coffee we lose more 
than half its available and valuable constituents. Consider- 
iag the tuns of coffee imported every year, this wholesale 
wastefulness becomes a matter of considerable magnitude, 
tais of course only on the condition that the rejected matter 
cin be used with pleasure and profit. That it can be so 
used is phown by the practice of the Turks, who make coffee 
aa we do chocolate. J The coffee, finely powdered, is drunk 
with the infusion. In this way all the stimulating qualities 
of the infusion are secured, with the full aroma and all the 
nutritious elements of the berry. It is perhaps needless to 
add that, for uSe in this way, the coffee must be reduced to 
an impalpable powder. 

To those unaccustomed to oriental coffee, the limpid in- 
fusion may seem much to be preferred. As a stimulating 
drink, it is undoubtedly preferable; but the good qualities 
of coffee are not exhausted with the infusion ; and as a mat- 
t?r of economy, it may be worth while to sacrifice limpidity 
for nutrition. Besides, as one becomes accustomed to thick 
chocolate and learns to like it more than the clear infusion 
of the cocoa bean, so, it is claimed, the taste for cafe a 
VOrientdle maybe acquired, with a corresponding improve- 
ment in the beverage. 

.<«^> 

EVERYBODY'S CENTENNIAL. 

If we did not have a fair degree of confidence in the ability 
of our people to carry through any great enterprize in a 
very short space of time, after their interest and enthusiasm 
in its behalf is once thoroughly aroused, we should feel 
serious doubts regarding the certainty of the success of the 
Centennial, in view of the apparent apathy which now ex- 
ists concerning that undertaking. We believe, however, 
that the present tendency, though it is perhaps to be de- 
plored,is to procrastinate and to leave to the last few months 
the accomplishment of work which might be more leisurely 
if not more completely performed within the two years to 
come. While therefore the people as a nation should be urged 
to appreciate the necessity of early preparation for so im- 
portant an event, it would appear advisable to encourage be- 
sides other plans, tending to what may be termed the indi- 
vidual celebration of the anniversary. In other words, while 
in iio wise neglecting a national enterprise such as the pro- 
posed exposition, the commemoration of the day by separate 
States, cities, or towns.professions, trades, or individuals, by 
the erection of statues and monumentB, or by the establish- 
ment of useful institutions, would we think, involve an idea 
which would meet with a universally favorable reception, 
and at the same time would evoke a more immediate and more 
direct interest in every class of the community. Such a 
scheme has already been suggested by Mr. W. S. Ward, of 
this city, and has encountered no small share of general ap- 
proval. The plan is well calculated to excite a spirit of 
emulation and to arouse local attention. " it is proposed," 
says Mr. Ward, " that each class of artisans, artists, and 
students, and professors, scientists, and theologians, be 
requested to undertake the erection or endowment of some 
fitting memorial of the day, which should at the same time be 
of service either in educating and amusing the living or honor- 
ing the worthy and distinguished dead. Thus the artisans 
might, through their various organizations and in different 
localities, erect reading rooms, night schools,' etc. : there 
might be art museums, law, medical, and theological libra- 
ries, museums of natural history, zSological and botanical 
gardens, aquaria, etc." 

It is hardly necessary to descant upon the advantages of 
the scheme.which is at once practical and feasible, and at the 
same time free from the clog of politics. We would espe' 
cially commend it to the classes to which the large majority 
of our readers belong. The mechanics, through their trade 
societies, might provide training schools for apprentices, es- 
tablish centennial funds for the poor or unfortunate of their 
craft, and, in their various abodes, erect halls for meetings 
or educational uses. 

As an instance of what the manufacturers might do, there 
is the proposed testing laboratory of the Stevens Institute, 
an establishment which they would find of constant benefit. 
Let them endow that, and half a dozen similar ones 
throughout the country. The wealthy in the same calling 
might found scientific scholarships, erect colleges, or addi- 
tions to those already in existence. There is the Cambridge 
Museum, Agassis's great work, now with an income inad«* 



luate tor its support. The teachers' memorial subscription 
Plan.it is true.has met with a noble response ; but cannot the 
Scientists, and the manufacturers who depend upon the 
teachings o£ Science, endow the institution with a centennial 
gift sufficient to place it above all possibility of future want ? 
And speaking of Agassiz, who out of the many scientific men 
in this great city will contribute toward erecting a statue of 
him in Central Park? Are there not enough teachers and 
students of Science in the metropolis to raise the necessary 
sum by a very small subscription from each,and thus to pro- 
vide a noble memorial both of the Centennial and of the great 
natura it? 

We might continue, and devote columns to suggestions 
similar to the above, did we believe the same were necessary 
to interest the people. That such interest has been aroused 
and has borne fruit is seen in the offer of Mr. Gordon Burn- 
ham to place a statue of Daniel Webster in our beautiful 
park, at his individual expense. Now let some of our mil- 
lionaires help the people of the city to establish the Museum 
of Natura] History, the corner stone of which has just been 
laid, or to found a free lending library, or to add to the Me- 
tropolitan Museum of Art, or to build the proposed aquarium 
in Central Park. Or perhaps we have another Peter Cooper 
among us, who will erect such another grand and enduring 
monument of whole souled charity, or a second Peabody who 
will give our working classes cheap and commodious homes 
and emancipate them from the miseries of the tenement 
housef 

But it must he remembered that in thus honoring the past 
to serve the future, it will not do to delay. What is to be 
done, must be done now. Those first in the field will do 
the greater service in arousing others to like action. If 
every one, and the gift is purely a matter of individual 
choice, will determine to contribute something, whether a 
subscription of a few pence or a check for thousands, and 
carry out his determination right speedily, we shall have 
such a celebration for our hundredth birthday as the world 
never before saw, and besides shall have conferred upon pos- 
terity lasting benefits, of which as a nation we may well be 
proud. 



THE AMERICAN MUSEUM OF NATURAL HISTORY. 

" In this country, we popularize knowledge and give to 
Science a holiday air ; and instead of putting our collection , 
as some have proposed, into cold catacombs of Science and 
long.gloomygalleries in which Nature is classified, ticketed, 
stuffed, and covered with dust, in a manner well adapted to 
create weariness rather than to attract people to the study 
of natural objects, it is our purpose to provide such struc 
tures as shall furnish agreeable entertainment to the gene- 
ral visitor, while at the same 1 ime affording valuable aid t o 
common school education." We quote from the very able 
address of Mr. Salem H. Wales, road, in the absence of 
that gentleman, by Mr. Henry G. Stebbins, on the occasion 
of the recent laying of the corner stone of the Museum of 
of Natural History in this city ; and the words, we are con- 
fident, will excite the hearty satisfaction not only of our own 
citizens, but of every advocate of popular science throughout 
the country. They denote the fact that the days when the 
people were content to read of the rare and wonderful in 
Nature, or when even their knowledge of her teachings was 
confined to the limited horizon of their daily existences and 
abodes, all else being but as abstractions, are passed. We 
are no longer satisfied with the claptrap of the showman 
and the presentation of Nature in connection with the tinsel 
of the arena ; nor yet with the other extreme, as exemplified 
in the classic collections of the academy, which, buried 
under a mountain of technical knowledge, speak but to the 
erudite, and are dumb to the ordinary mind. With the 
growing taste for Science and her teachings, so palpably ap- 
parent in this country during late years, has arisen a ^desire 
for closer intimacy with the foundation on which our human 
learning is based, and in that spirit of inquiry the people 
demand to see more of Nature in intelligible form. 

To gratify this thirst almost as soon as recognized has been 
and is the object of all thinking men, who, in the wider 
dissemination of useful and valuable knowledge throughout 
the masses, see the road to a higher national existence and 
prosperity. In this great movement the press is the pio- 
neer ; then follow the lecturer and individual teacher to ex 
pand and impress the ideas suggested ; and lastly, as the out- 
growth of the interest awakened, appears the museum, in 
which the public may study, in palpable shape, objects ex- 
isting formerly but in the imagination. Here in the metro- 
polis, the journalist and the teacher have labored long and 
faithfully, and it is to their lasting credit that, amid the 
whirl and confusion of a vast city, more rapid, more active 
in its business life than any other in the world, temples of 
Science, now nearly equal in magnitude to, perhaps in time to 
excel, all elsewhere, are slowly rearing their massive walls. 
New York, although at present behind some of her sister 
cities in devotion to scientific culture, will, be believe, even- 
tually lead in the van ; and the recent ceremonies initiating 
the construction of the first of her great permanent muse- 
ums, to which the presence of the Chief Magistrate of the 
country lent a dignity and importance which they well 
merited, are but the presage of future and greater work 
which will more than cover past deficiencies. 

The Museum of Natural History was incoi >orated by the 
legislature of this State some five years ago. Up to the 
present the trustees have been steadily at work ■ curing col- 
lections and carrying into practical operation iL-j object of 
their trust. Many contributions have been received from 
public spirited citizens, and with means mainly thus raised 
the extensive collection of mammals, birds, fishes. , etc, , be- 
longing to the late Prince Maximilian ( of Neuwied, the Elli- 



ott collection of birds, besides a large part of the cplebrated 
Verreaux and other collections of specimens in natural his- 
tory, have been purchased, the whole forming a large and 
sufficient nucleus for future additions. These objects are 
now temporarily deposited in the former arsenal within the 
limits of Central Park, a building too small to contain even 
the aggregate of all now in the possession of the institution. 
In view of the latter fact, as well as from the appreciation 
of the need of popular museums in the city, a number of in- 
fluential citizens petitioned the legislature for a permanent 
and fitting structure, in response to which a large plot of 
ground, covering some four city blocks, known as Manhattan 
Square, and adjoining the Central Park on Eighth avenue, 
was set aside for the site of a substantial fireproof edifice, to 
cost $600,000. The basement of this structure has been 
completed, and the exterior walls rise, at the present time, 
to a few feet above. The materials used will be brick, gran- 
ite, and iron, and the building will be four stories high, with 
mansard roofs and towers. The ground floor will measure 
66 feet by 200 feet. 

The proceedings incident to the laying of the corner stone 
were witnessed by a large gathering of the best known resi- 
dents of the city. There was an address by the President 
of the Museum, Mr. Robert L. Stuart, giving the objects of 
the institution, followed by the speech from which, as above 
remarked, we extract the initial paragraph of this article. 
Mr. Stebbins, after reading Mr. Wales' written address, 
hinted that at some future time the Museum of Natural His- 
tory, now begun on one side of the Central Park, together 
with the Lenox Library, nearly finished.and the Metropolitan 
Museum of Art, soon to be commenced on the other side, 
might be joined with other buildings to form a national uni- 
versity worthy of the greatest city on the continent. The 
idea is a lofty one, and, from its magnitude and gran- 
deur, may well invoke serious consideration. Gover- 
nor John A. Dix then made a few appropriate remarks, and 
an able and learned address by Professor Joseph Henry, 
mainly devoted to the subjects of endowments for fostering 
original research, and the value of popular museums as edu- 
cators, closed the verbal portion of the ceremony. The stone, 
under which copies of the city papers, coin, currency, etc , 
had been deposited, was then lowered, the mortar being pre- 
viously spread by the President. A promenade concert and 
inspection of the collections, at the Arsenal where they are 
deposited, completed the proceedings. 



STEEP GRADIENTS. 

We are indebted to Mr. Henry Handyside, of London, for 
a copy of a small publication entitled as above, containing a 
description of his newly invented method of surmounting 
steep railway grades, together with a statement of its merits 
and other facts relating to railways in general. Mr. Hasdy- 
side's invention consists in attaching a drum and traction 
rope to the bottom of the locomotive or tender. When the 
train reaches the foot of a steep grade, the engine is uncou- 
pled from the train, and runs up the grade, paying out the 
rope, one end of which is attached to the train. On reaching 
the summit the locomotive is locked to the track by meacs 
of a pair of griping levers, steam is applied to the drum.the 
rope wound and the train drawn up. By the ubo of this 
simple and cheap attachment.Mr. Handyside shows that any 
ordinary locomotive will readily draw the heaviest trains up 
grades of one foot in ten, or 528 feet to the mile, and he 
therefore proceeds to point a few of the advantages that 
would result in railway construction by the adoption of his 
plan of operation, among which are the following : 

Saving in first cost of survey. Saving on embankments. 
Saving on face cuttings. Saving in the length of tunnels. 
Saving in the length and hight of viaducts. Materially 
shortening all lines which have high land between their ex- 
tremities. A corresponding saving in length of rails. Any 
locomotive capable of hauling a given weight up a gradient 
of say 1 in 50 to be capable of hauling the same load up 1 in 
10 or even 1 in 8. A much lighter class of locomotive ne- 
cessary. A corresponding reduction in weight of rails. Sim- 
plicity of construction, inexpensive, and not easily deranged. 
Less friction and ware and tear on all steep gradients, of say 
1 in 10, than on the generality of gradients now in ordinary 
use. No break of gage necessary, and applicable to any 
gage. Especially applicable to tramways, which as feeder 
lines will often penetrate into hilly districts. The carrying 
power along the whole line not limited by the frequent oc- 
currence of steep gradients. 

All of these are important points in favor of the invention 
which will be readily appreciated by railway engineers and 
projectors. 

An application of steam to the towage of canal boats, 
somewhat analogous to the foregoing, was patented in this 
country last year, by G. S. Olin. He uses a light steam tug 
carrying a rope drum on deck, one end of the rope to be at- 
tached to a train of boats. The tug steams rapidly ahead, 
paying out the rope, then drops pole anchors, and winds up 
the rope, drawing the boats along at a good speed. The 
tug then starts ahead, unreels the rope, and,before the boats 
have lost headway, begins to wind up the rope again. In 
this way a small tug of light draft, burning but little fuel, 
may successfully to w several hund red tun s of freight through 
the canals, at the required average velocity of 3 miles per 
hour. This methpd appears capable of being worked out into a 
valuable system of canal navigation. It is worthy of careful 
attention and encouragement. 

«». «. 

A whale,60 f eet in length and 10 feetin diameter, was re- 
cently captured in the Raritan river, near Perth Amboy, 
N. J. The fish accidentally ran aground, and was shot by a 
farmer. 
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A NEW DOMESTIC STEAM ENGINE. 
M. Fontaine bas recently received a, prize of $200 from the 
French Societe d'Encouiagemeiit, for the invention of the 
domestic steam motor represented in the annexed engrav- 
ings. The boiler of the device contains enough water to 
furnish some 42 footpounds, during the continuous period of 
work of a woman — some four or five hours; and the design 
is to renew the supply during meal hours, allowing such in- 
terval forthe generation of steam, ready to begin work again. 
The device is composed of a generator — an engine and a gas 
furnace with automatic register. The engraving shows the 
exterior of the invention, and also a sectional view. A is the 
body of the boiler, in the lower side of which are t wenty- four 
copper tubes, B, the upper ends of which enter the smoke 
box, C. D is a sleeve through which the gases of combus 
tion descend to the chimney, and E is a superheating tube 
which is closed at the bottom and extends down through 
the smoke box, as shown. F is the feed water, tube, 
closed by a screw plug, indicated by dotted lines. Water 
cannot be put into the boiler except when there is no 
pressure of steam. At G, dotted lines, is a cock which 
draws off the steam when water is to be supplied, through a 
pipe, H, and thence into the chimney. I is the flue connect- 
ing with the sleeve, D. J is the furnace composed of twen- 
ty five Bunsen burners. The gas, on leaving the meter, goes 
to the upper part of the machine and enters at L. Here it 
meets a flexible tube, M, which resembles a bellows, and 
forms a pressure regulator. N is a counterweight suspended 
to the tube, M, maintaining it at a length corresponding to 
the desired pressure. When the limit fixed is exceeded, the 
tube elongates and checks the flow of gas by closing smaller 
the orifice, L. K is the tube conducting the gas from this 
apparatus to the burners. Steam is taken from the super- 
heating pipe by the tube, 0, and is led to the slide valve, P, 
which communicates with the cylinder, Q. R is the slide 
eccentric, S the crank, T the belt wheel, U the exhaust pipe 
leading to the chinfney, V the manometer, and W the sup- 
porting legs of the apparatus. X is the wooden envelope, 
having dilatable joints which surround the boiler and cylin- 
der, and is lined with thick felting. Y is a small inclined 
mirror, which allows the operator to see a reflection of the 
gas burners, and so to judge of the heat of the fire. 

Cylinder, valve, chest, slides, and frame of the engine are 
all cast in a single block, in which the necessary apertures 
are bored. No cores are ti;ed in the molding. Steam goes 
to a simple slide valve operated by an eccentric, and is ad 
mitted during one third, and exhausted during five sixths, of 
the stroke. The shaft, crank, and eccentric aie cast in one 
piece. A11 rnhhinc Hiirfnr.™ am of steel. The niston is 



made in segments, of cast iron, orr the Kamsbottom system, 
and all the ports are circular. 

Tbe object of the devise is to do any light work now per- 
formed by hand, such as driving sewing or washing machines, 
turning wringers, operating pumps, etc. itBhight from floor 
to top of fly wheel is about 43 inches, and 1 exterior diameter, 
14 inches. 



Wire and It» Manufacture. 

We extract from the Commercial Bulletin the following 
interesting faets regarding the manufacture of wire in New 
England, and the various uses to which it is employed : 

There are now sixteen wire- drawing establishments in 
New England, of which two are located in Ma,bae, two in 
Connecticut, and twelve in Massachusetts. Of these last, 
Boston claims two. Among the Massachussetts wire-draw- 
ing mills, that of the Washburn & Moen Manufacturing 
Company, of Worcester, is pjobably the largest in the> coun- 
try. 

VARIED USES OF WISE. 

There are few branches of metal ma-nufacture whose pro- 
ducts are in wider use. Wire is employed for the thousands 
of miles of telegraph lines; it is woven by machinery.strong 
enough to make fences, and of such delieaey as to make 
the finest wire cloth; large quamities are used for galvanic 
batteries and for other scientific purposes ; it is twistt d into 
the powerful cables of suspension bridges, and furnishes 
cables for submarine telegraphs, and ropes for ships, for use 
in mines, and for other purposes. From steel are madecrino- 
line wire and wire to be drawn into needles of all kinds. A 
large business has sprung up in the manufacture of wire for 
piano strings, and of the delicate plated wire for covering 
the striDgs. Tinned broom wire makes a considerable item. 
Of late years there has been a great sale for white wire 
cu'inary and ornamental table utensils. It is used in the 
manufacture of card clothing, heddles, reeds, and other ma 
chinery. Woven wire of iron, brass and copper, appears in 
flour, paper, and other machinery ; it makes its way into 
baskets, screen", sieves, cages, fenders, dish covers, nets.and 
an in6nite variety of similar forms. Coppered pail bail wire 
is a considerable product. Gold and silver wire is plated or 
woven into exquisite filagree work, into chains, and into 
threads for making gold lace; and wires of the various 
metals are employed for scores of other purposes, in articles 
useful and ornamental. 

PROCESS OP MANUFACTURE. 

The wire rods, varying from a quarter to a half an inch in 
thickness, which are received from the rolling mill in bun- 



dles, are heated and re rolled in grooved rollers, one abo^a 
another, so that the rod can run irom th<> first roll to tha 
second, and so on, without reheating. Tbe rollers run witln 
great rapidity,, and the final groove reduces the rod to at 
coarse wire, about one eighth of an inch in thickness, whichi 
is ready for the first hole in the draw plate. 

The draw plate, the moat distinctive pi°ce of mechanism, 
in this manufacture, is a flat piece of hard steel, with' holes* 
corresponding to the various numbers or sizes to which wirei 
for different purposes is drawn. The best ones are made off 
a combined plate of highly tempered wrought iron and steel,, 
the steel face being on the side through which the wire is to> 
come. The holes are tapering, the smallest end being on the< 
steel aide. For drawing very fine wire, in which the great- 
est uniformity is necessary, the plates are prepared withi 
perforated rubies or other hard stones. 

The wire is annealed and drawn cold. The machinery 
for doing this includ es a draw bench, which lifts the wire, 
from a reel to the first hole in the draw plate. The wire, 
passes through this to another reel or drum, on which it iai 
wound, ready for its journey through the second orifice. The. 
same process is continued down the series, until the wire is; 
reduced to the required size. The wire has to be often an- 
nealed and cooled during the process, since it becomes less-, 
ductile and more brittle as it is drawn down. Grease and 
wax are used for lubricating. A method has come into use 
lately of covering brass wire with a thin film of coppei, 
which is of great help in drawing, while the copper can be 
wholly removed at the last annealing. 

The ductility of the metal and the size of the wire regu- 
late the rapidity of drawing. Ztnc is the least ductile of 
the metals used, then brass, next iron, steel, copper, silver, 
platinum and gold. As the wire becomes attenuated the 
speed may be increased. Iron and brass, according to size 
may be drawn from twelve inches per second to forty-five 
inches per second and the liner sizes of silver and copper are 
drawn at the rate of sixty or seventy inches per second. 

WIRES OP REMARKABLE LENGTH. 

Silver wire has been run through plates of rubies to the. 
length of one hundred and seventy miles, in which the most 
delicate test could detect no difference in diameter in any 
part. Gold and platinum have been drawn to a " spider- 
line' r for the field of a telescope, by coating the metal with) 
silver, drawing it down to the finest number, and then re- 
moving the dating by acid, leaving the almost impercepti- 
ble interior wire, which, in an experiment made in iTondon, 
was go attenuated that a- mile's length weighed only a 
grain. 
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MAT'S PATENT BUTTER WORKER. 

Our illustration represents a new butter worker, by the 
aid of which, the inventor claims, two or three men can 
work, rework, color, and pack ready for shipment from two 
to four thousand pounds of butter per day. The machine, 
it is stated, will work all colors of either soft or hard butter, 
mixing the same so thoroughly as to cause it to appear fresh 
ly churned. The sour milk and water are removed, and the 
butter, being solidified and condensed, is greatly improved, 
both in quality and in capability of preservation. 

The cylindrical vessel shown is secured to the platform, 
and within it rotates a central shaft, A. Od the 
inside of the body, and attached to the shaft, are 
placed, one above another, a series of horizontal 
and rounded arms, B, each pair of which is lo- 
cated at an angle to the couple next above or be- 
low. Across the interior of the vessel, and on 
opposite sides, are secured the stationary chord 
pieces, C, also made rounded. The shaft is jour- 
naled to the diametrical board, D, and power is 
applied to its upper extremity by means of a 
sweep, as shown. The vessel has at the bottom 
a discharge orifice, E, which is cut obliquely in 
order to allow the butter to escape freely, as the 
lower pair of rotary arms carry it around. 

The mode of operation consists in placing the 
Ibutter in the receptacle, where it is successively 
worked by the arms and bars until it reaches the 
Ibottom, whence it emerges by the aperture above 
cetera d to. It will be noticed that the entire 
warMog parts of the machine are of wood, and 
that <ae metal comes at any time in contact with 
the butter. 

Patented, through the Scientific American Pat- 
ent Agency, March 10, 1874. For further infor- 
mation .address the inventor, Mr. Alexander May, 
No. 419 West Market street, Louisville, Ky. 

The American Tin Ware Trade. 

For a long time past one of the best customers 
of the British maker for tin and terne plates has 
been the United States of America. At one time 
we were sending to that country great consign- 
ments of tin plate goods in varied shapes and of 
different values; lately the Americans have 
learned themselves to use up the tin plates, and 
now we have them shipping tin plate wares to 
this country, made from the tin plates with which 
we have supplied them. In America itsel f it was at one 
time thought an extraordinary thing for the Western and 
Southern Stages to send into the Northern States articles for 
which they had before been indebted exclusively to the lat 
ter. It was only a few months before that, in conversing 
•■with a manufacturer in the Western S .a tea of hardware goods 
at one time obtained by the new world almost solely from 
Birmingham, we were assured by the American that he 
should soon be forwarding this same class of goods to com- 
pete with those of the Birmingham district in their home 
market. The goods were not those which fca^e tin plates 
Ifortheir fabric; but what the tin plate makers of the United 
States are-doing would seem to imply that his assurance was 
something more than empty boasting. The United States 
manufacturer displays an amount of ingenuity in invention 
which is but seldom seen in England, and the handicrafts- 
men in the new world, unlike those of the old, are ready to 
adapt themselves to a new pattern so soon as it can be shown 
that it is at all probable to be a success. The American tin 
plate goodB that are now being offered in Birmingham and 
South Staffordshire are described as simply marvelous, both 
as to the price of the articles and the ingenuity displayed in 
their construction. Surely there is something very wrong 
in this country when the Americans, after buying our tin 
plates and paying heavier wages for the manufacture of 
the article, are able to offer it here at prices much under 
those at which we can produce it. — The Engineer. 

■m 10, m 

DR. MAREY'S CHRONOGRAPH. 

The use of the tuning fork for the measurement 
of very short intervals of time presents certain ad- 
vantages which have led to its extended employ- 
ment in recent chronographic apparatus. Our illus- 
tration represents a new instrument of thiB descrip- 
tion, which is an improvement on a device of M. 
Mercadier, or rather is an attachment to the latter 
for the purpose of ensuring greater accuracy. M. 
Mercadier's invention is shown in the upper portion 
of the engraving, and consists of a tuning fork hori- 
zontally placed. One branch is attracted by an 
by an electromagnet. Its movement toward the 
icore. however, breaks the current, causingthe arms 
to spring back. This phenomenon iB repeated in- 
definitely, throwing the branch into very rapid vi- 
brations, each of which causes the contact of a 
platinum wire with a small platinum disk commu- 
nicating with the battery. Suitable registering 
devices were connected with this instrument which 
it is unnecessary here to describe, as Dr. Marey 
found that its employment was frequently difficult 
on account of the extremely small amplitude of the 
vibrations. In order to remedy this defect, the 
above inventor places, in the circuit of the electro- 
magnet of the tuning fork, a second electromagnet 
which natuially becomes magnetized or demagnetized coin- 
cidently with the first. The Becond coil has a single bobbin, 
and attracts its armature a hundrt d times per second. The 
armature moves in a plane parallel to the polar face, and is 



carried by a spring. In order to obtain an absolute unison 
between the two vibrations, the spring is regulated to proper 
length by means of a delicate screw. The armature) being 
attracted laterally, its sudden stoppage is avoided, and a 
much larger amplitude is obtained; and by means of apiece 
of quill, forming a prolongation, it traces curves correspond 
ing to hundredths of seconds on a blackened surface. The 
electromagnet is carried, as shown in the principal figure, 
in a handle through which passes the conducting wires esta- 
blishing the communication wi;h the battery and tuning 
fork. These wires, which for convenience are united in a 




MAY'S PATENT BUTTER WORKER. 

single cord, may he of suitable length to allow of using the 
instrument in any portion, for instance, of a room. 

If it be desired to measure the exact period of revolution 
of a pulley and its variations of velocity daring its rotation, 
the faca of the wheel is covered with lampblack, and the 
quill point of the chronograph brought in con act therewith. 
The tracing will show the angular movement during each 
one hundredth of a second, enabling the builder, for exam- 
ple, of a machine requiring delicacy of construction, to detect 
errors which otherwise might escape his notic". By the 
same means, suitably arranged, Dr Marey is enabled to govern 
the movement of an escapement, and hence to regulate accu 
rately the operation of a train of wheels, an application of 
value in telegraphic instruments. 

■» i » . «■ — 

Rattlesnakes and Tarantulas in Colorado. 

The Rocky Mountain Miner and Mechanic, published at 
Denver, under the head of •' Cyclopaedia Colorado," devotes 
a column or two to describing some of the natural products 
of that wonderful region. In the last number, the editor 
speaks of rattlesnakes as venomous serpents, to be found 
in all paits of Colorado. 

HeBajs: "It is popularly supposed that the age of the 
snake can be estimated by the number of rattles; but this 
is a mistake, for though these maj increase with age, their 
fragility is such that many may be lost by accident; and 
moreover, more than one may be added annually owing to 
the vigor, food, state of cap'.ivity, etc., of the reptile — 
twenty are not unfrequently seen in large specimens, but it 
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would be incorrect to conclude from these that the snake 
was neither more nor less than twenty years old. As the 
bite of these reptiles is speedily fatal to small animals, it has 
been generally believed that the use of the rattles is to 



warn animals and man of its vicinity ; but it is more likely 
that its use Is to startle the creatures, upon which it preys, 
from their retreat, and bring them within the reach of its 
spring,- or some other purpose for its own welfare rather 
than the safety of man. Dangerous as they are, they rarely 
attack man unless provoked, and are fortunately sluggish in 
their movements, unable to spring except from a coil, and 
are disabled by slight blows. They are viviparous, the eggs 
being rutained until hatched, and the young expelled alive. 
In winter they retire to holes in the ground, and there re- 
main torpid, sevtral interlaced with each other. They are 
unable to climb trees in pursuit of prey, and 
do not follow a rt treating animal that has es- 
caped th> ir spring. The most common of the 
rattlesnake tribe found in Colorado, the prairie 
rattlesnake (c. tergeminus), is a little over two 
feet long ; it is cinoious above, with a triple 
series of dark brown sp:>ts, and a double series 
of dusky spots below; it is fond of hiding in 
the holes of the prairie dog. 

From the same source and under the same 
heading, we learn something of the tarantula 
or tarentula, " which," the writer says, " is a 
terrestrial hunting or wolf spider, belonging 
to the genus lycosa, the I. tarantula (Lair.) It 
is the largest of spiders, measuring 14 to 2 
inches in the length of the body ; the color is 
ashy brown above, marked with gray on the 
thorax, and with triangular spots and curved 
Btreaks of black bordered with white on the 
abdomen ; below saffron colored, with a trans- 
verse black band. It received its popular 
name from being common in the vicinity of 
Tarants, in South Italy. It makes no web — 
wandering for prey which it runs down with 
great swiftness, and hiding in holes in the 
ground and crevices lined with its silk ; there 
is one spiracle on each side, one pulmonary 
sac, and eight eyes ; it is very active and fierce, 
and the females defend their young and eggs 
with self sacrificing bravery. Its bite is sup- 
posed to he highly poisonous. The I. Garolinen- 
si.i (Bosc ) is called tarantula in the Southern 
States ; it attains a length of 2 inches, with an 
extent of legs of 4 ; it is mouse-colored above, 
with white sides and whitish dots and lines on 
the abdomen; below, blackish; legs whitish 
tipped with black. It makes deep excavations 
in the ground, which it lines with silk; the females carry 
their young on the back, giviog them a hideous aopearance, 
as if covered with warts ; the young run off in all directions 
if the mother be disturbed. Its poison is active. Both 
kinds are found in Coloiado, but the latter are the most nu- 
merous, A favorite haunt is the hole of the prairie dog, 
where the rattlesnake, the tarantula, and the dogmaygen- 
eially be found sociably living. together. 

[It would seem from the above that the attractions of 
Colorado are not strictly confined to its grand scenery or its 
agricultural and mineral products, but that the naturalist 
may there find specimens venomous enough to gratify the 
ambition of the most enthusiastic student of Nature. — Eds.] 
m i#> m — ■ 
Expansion of Steam. 
At a recnt meeting of the South Midland Institute, Mr. 
Bernard Walker said that the subject of economizing fuel in 
the production of motive power, or, in other words, the prin- 
cipal points in tbe construction of steam engines, on wtiich 
depended tbeir wastefulness, was one of great importance, 
and nowhere more so than in that district. Professor Joule 
had calculated that the best engines at present In existence 
did not render available more than from one tenth to one 
twelfth of the motive force stored up in the fuel. Remem- 
bering that the ordinary steam engines used in manufacto- 
ries, in mines, and on railwayp, consumed at least four times 
moce fuel than if they had been made according to well 
known scientific principles, the national loss thus arising 
must strike every one as enormous, but the loss was far 
greater by the use of ill constructed engines. In 
this part of the country, in the past, consequent 
on low priced fuel, this matter had been disregarded. 
Now, however, with costly fuel, it behoved every 
one to consider the avoidance of waste. From con- 
siderable acquaintance with the kind of steam en- 
gine used in England, he assumed that few were 
taking less than from 74 to 104 lbs. of coal per horBe 
power per hour. Those of the best construction, 
however, were being worked with as low a con- 
sumption a» 14 lbs. to 2 lbs. of fuel. Mr. Walker 
thought simple, plain, easily managed engines, that, 
with ordinary care, would not require more than 24 
lbs. to 'A lbs. of slack per horse power per hour, could 
be made. After pointing out the importance of all 
those numerous items included under the head of 
" good workmanship," and appealing to the mem- 
bers to detail the results of their observations as to 
the perfection being atta'ned in these respects, he 
drew attention to the great saving that was being 
effected by what was termed working steam ergines 
expansively, and the principles therein involved. 
Mr. Walker then showed rog»nt reasons for expect- 
ing better results from double than single cylinder 
engines. The drawback to their employment ap- 
peared chiefly due to their greater first cost and expense of 
maintenance, but in very many — nay, most — cases, the 
saving of fuel thereby gained far more than compensated for 
the interest on first cost and amount of repairs. 
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Notes Irom Washington. 

To the Editor of the Scientific American : 

Since my last letter, several bills have been introduced in 
Congress, having a bearing on patent matters. One, by 
Henry B. Sayler, " to regulate the manufacture, use, and 
sale of patent right articles," enacts that every patent shall 
grant to the inventor, for two years only, the exclusive right ; 
and on application before the expiration of this term, an ex- 
tension at 15 years shall be granted without further pay- 
ment, subject, however, to the condition that any person may 
manufacture and use such patented article or machine by 
paying a royalty of ten per cent of the market value. The 
same bill also allows the printing of any book protected by 
copyright on paying ten per cent of the wholesale market 
value. 

A bill, introduced by Mr. McDougal, provides that no in- 
junction shall bs granted prior to final decree unless the 
complainant shall execute to the defendant an undertaking 
conditioned to pay to such defendant all damages which shall 
be sustained by him by reason of the issuing of such injunc 
tion, in case the court shall finally decide that said complain- 
ant was not entitled thereto ; and further provides that in 
case of appeal from the final decree, the appellant may stay 
the effect thereof, during the pendency of the appeal, by ex- 
ecuting a like bond. 

Mr. Mills introduced a billon tho 18th instant to annul the 
patent No. 110,774, issued to T. W. Mitchell, of Fore Bend, 
Texas, for a cotton worm destroyer. 

Another bill, introluced by Mr. Amos Clark, appropriates 
$100,000 to pay Montgomery & McClure for the use of their 
patent No. 24,947 for journal boxes, in the vessels in the 
United States service. 

There was quite ^discussion in the House on a bill to al- 
low Norman Wiard to make a new application for an inven- 
tion that has been forfeited under the two years' clause of 
the act of 1870. One of the members wanted to make a pro- 
vision in the act that the United States should have the free 
use of the invention. Wiard's friends objected, and quite a 
spicy debate ensued, in which considerable personality was 
indulged in, after which the bill passed without the ob- 
noxious'clause. 

One of the largest of the extensive jobs before Congress — 
the Atwood car wheel — has been reported unfavorably. 

I understand that the House Committee on Patents decided 
on Tuesday last the course to be pursued with respect to the 
sewing machine extensions, but all information on this sub- 
ject is denied. 

The Senate Committee heard the argument to-day of John 
Pope Hodnett, counsel for the opponents to the extension of 
the patent of the Wilson sewing machine, when the Commit- 
tee, at the request of the applicants, deferred the further 
consideration of the subject for two weeks. A large number 
of opponents were present, and much interest was manifest- 
ed by the contestants. 

As mentioned in my last, Mr. Sutro is giving a series of 
lectures on " Mines and Mining," but devoted mainly to a 
description of the Comstock lode, the Sutro tunnel, and the ad- 
vantages that will result therefrom on its completion. These 
lectures are illustrated by a large number of photographic 
views, which are exhibited by the aid of a stereopticon and 
the calcium light, and, being free to all, are tolerably well 
attended. 

The Sutro tunnel is designed mainly for an immense drain 
to carry off the water which is constantly accumulating in 
the mines of the Comstock lode, and also a means for remov- 
ing the ore and providing proper ventilation to the mines. To 
thoroughly understand the importance and necessity for the 
tunnel, it will be advisable to give a brief description of the 
Comstock lode: This celeorated mining district is found at 
the foot of Mount Davidson, in the Washoe Mountains, and 
appears to have been formed by some terrible convulsion of 
Nature, which caused the separation of the surrounding 
greenstone formation from the mass of rock forming Mount 
Davidson,leaving a fissure, which became filled in the course 
of time with argentiferous rock and is now known as the 
Comstock lode. It was discovered by some poor miners, 
who were prospecting for gold, of which they had washed 
out a small quantity, but in washing were troubled by what 
appeared to be a heavy black sand, which they could not 
readily separate by the ordinary process, and which was con- 
sequently a greatdifficulty in their way. Happening, how- 
ever, to subject some of it to the action of fire, they discov- 
ered that it was silver. Previous to this discovery, they had 
thrown away about five thousand dollars worth of this black 
sand. Directly after this the lode was quickly covered with 
claims, and mining has been pursued with so much success 
that about two hundred million dollars worth of silver has 
already been taken from it. 

One of the greatest hindrances to the profitable operation 
of these mines is found in the immense quantities of water 
collecting in them, which requires a large number of very 
powerful pumps to keep them going, and in the difficulty 
of supplying fuel for the engines employed for working 
these pumps and raising the ore (of which there are not less 
than sixty on the Comstock lode alone), requiring, it is said, 
about six hundred cords of wood in each twenty- four hours. 
This wood has to be brought to the mines over a railroad 
which is probably the crookedest railroad in the world, as it 
pursues a waving course of twenty-three miles to reach a 
distance of about four and a half miles, owing to the neces- 
sities of the grade, there bBing something near twenty-five 
hundred feet rise in that distance. 

The expense of operating this railroad, most of the fuel, 



and the great danger and delay caused by the mishaps to 
the pumping apparatus, whereby the mines are liable to be 
flooded, will be saved by the tunnel which Mr. Sutro is run- 
ning to connect with the mines. It stands at a distance of 
over four miles from the lode, at a point more than two 
thousand feet below its upper surface, and is intended to run 
in a westerly direciion until it strikes the lode, after which 
main branches will be run north and south, parallel with the 
lode ; and from these main arteries smaller branches will be 
driven in various directions to connect with such mines as 
may be off the principal lines. 

The main stem is now being run in and reaches about six 
thousand feet. Its length is rapidly increasing. There are 
four shafts, to increase the facilities for working, ventilation, 
etc. The first of these is 525 feat deep, and the second 1,042, 
both of which are completed, and the first has been drifted to 
wards the mouth until it met the drift coming from it, so it is 
now in communication with the mouth. The third would be 
1,385 feet deep if completed, but, owing to the immense in- 
flux of water, it had to be abandoned. The fourth will be, 
when completed, 1,500 feet, of which over 700 are now done. 

The bottom of the tunnel will form an immense sewer or 
drain, above which will be placed a double track railroad to 
convey the mineral to the mouth of the tunnel, which being 
on a down grade will require very little power to operate. The 
wate^ issuing from the tunnel will be used to drive immense 
reduction "works conveniently situated at its mouth, and, af- 
ter doing iis duty {here, will be employed in irrigating the 
land surrounding the town of Sutro. 

In all those mines not sunk below the bed of the tunnel, 
the immense expense entailed by hoisting ore and pumping 
water will be avoided. A few figures will give some idea of 
the large amount of material to be raised. According to Mr. 
Sutro, 1,000 tuns of waste rock and 2,000 tuns of ore are 
raised each twenty-four hours ; and with each tun lifted, five 
tuns of dead weight are raised, namely, cable four tuns, and 
cage and car one tun each, making 15,000 tuns of dead 
weight, and 3,000 tuns of ore and waste rock, to which must 
be added 8,640 tuns of water. All of this immense weight has 
to be lifted on an average to each tun of silver obtained after 
the ore has passed through the reducing process- 
When the tunnel is completed, all this amount of hoisting 
and pumping will cease, as the water will run out through 
the tunnel, and the rock, ore, etc., may be allowed to fall to 
the bottom, or it may be lowered in a cage and its weight 
utilized in raising timber and other needed supplies ; and it 
may even, with suitable machinery, be made to assist in 
pumping water from those mines which have been sunk be- 
low the tunnel. The water that now collects in such large 
quantities in the upper parts of the lode may be used in the 
same mane er before entering the tunnel.by passing it through 
turbines suitably arranged above it. In this manner such 
mines as may be below the tunnel will be kept dry by the 
same water that is now such a trouble, thus turning a curse 
into a blessing. 

In addition to the economicadvantages thus obtained.there 
is another feature, which is the most important in a humani- 
tarian point of view, namely, the ready means of escape the 
tunnel gives in case of fire in the shafts above the miners. 
One fire in the Yellow Jacket mine caused the loss of forty- 
two miners, who were burnt and smothered to death, but 
might have been alive at this day had the tunnel been in con- 
nection with the bottom of the mine. 

In view of these advantages, the cost of mining will be so 
much reduced by the completion of the tunnel that it will pay 
to mine for lo w grad e ores that are now passed by as useless. 
It is estimated by Mr. Sutro that,of the immense quantity of 
ore in the lode that can be profitably worked when the tun 
nel is completed, only one per C9nt will pay for working un- 
der the present expensive system. 

The idea of tunneling for drainage is-no new and untried 
idea, for it has been practiced in Europe for hundreds of 
years, where mining tunnels are of a length undreamed of as 
yet in the United States, there being two in the Hartz Moun- 
tains, the Qeorg and the Ernst-i ugust, ten and a half and 
fourteen miles long respectively, besides several shorter 
ones A still longer one may be found at Freiburg, which 
is twenty-four miles in length. Occasional. 

Washington, D. C. 



Aerial Navigation. 

To the Editor of the Scientific American : 

A sailing bird, in a calm atmosphere, spreads its wings 
and tail, throws its head forward, and slides downward and 
forward. Now, after it has arrived at the foot of the plane, 
if all the conditions which caused it to fall thus were re- 
versed, it would slide upward and forward to the top of the 
same plane ; that is, if the position of the bird were reversed, 
and every part of it made as much lighter than the air as it 
was heavier in falling, the size remaining the same, it would 
fall upward and forward, obeying all the laws of descent. 

This same result will also be seen in many falling leaves, 
and especially in letting a palm leaf fan fall with its more 
convex side down, or by pressing the fan under water with 
the more convex side up ; the fan in the one case will fall, 
and in the other rise, in the direction of the handle. 

An aerial boat, built somewhat after the model of a bird 
while sailing, would thus sail upward and forward by 
reason of the surplus buoyancy, and sail downward and for- 
ward by reason of a discharge of this buoyancy, keeping the 
bow of the boat elevated while rising and depressed in fall- 
ing, and thus in one ascent and descent a journey would be 
made. The angles of ascent and descent and the momen 
turn will depend upon the amount of surplus buoyancy, the 
weight, and the size of the wings or resistors. 

For the purposes of aerial navigation, we are at the bottom 



of a boundless sea; and in a boat constructed as I suggest, 
with surplus buoyancy, we will be pushed upward, and with 
weight we will be pushed downward, the forward move- 
ment depending upon the form of the boat and of the re- 
sistors, and on the elevation or depression of the bow, as 
stated. In a very imperfect model, I have secured, in a hall, 
a forward movement of thirty feet in rising or falling eight 
feet. 

As this idea is new to me, I would like the opinion of some 
practical aeronaut as to its probable utility. Lee. 

Wilkes Barre, Pa. 

— <»■ ■ 

Combining Steam Engines and Water Wheels. 
To the Editor of the Scientific American : 

In an answer to N. P. S.,page 363, issue of June '6, in 
regard to using a steam engine to assist a water wheel, it is 
advised to " use each separately, and divide the work to be 
done between them." In ninety-nine cases in a hundred 
this could not be done. 

Wherever more power is needed, either constantly, or at 
seasons of low water, or when variable work is being done, 
a steam engine may be attached to theline shaft which leads 
from the water wheel, by means of its main band passing 
over a pulley on said line shaft (situated as near the wheel 
as practicable), said pulley to have such diameter as will per- 
mit both the engine and the water wheel to make each its 
own regular speed. The effect of this is as follows : When 
the supply of water is ample for the work, the governor on 
the engine will shut off its supply of steam or nearly so, 
and the steam will be retained in the boiler, little fuel being 
consumed. But when the supply of water fails, or the work 
is greater, for longer or shorter intervals of time, the speed 
of the water [wheel is decreased, when this governor in- 
stantly opens the steam upon the engine, which in turn sup- 
plies just the amount of power needed to supplement and 
maintain the requisite speed of the line shaft. So that, as 
long as the power from the water wheel is sufficient to over- 
come its own friction and that of the line shafting, so long 
will its own water be utilized, even when it would be 
insufficient alone to accomplish any work at all beyond over- 
coming said friction. Horace L. Emery. 

Albany, N. Y. 



Steam Pressure on River Steamer*. 

To the Editor of the Scientific American : 

I am glad to see, by your issue of June 6, that Mr. Little 
has called attention to the excessive steam pressure allowed 
tow boats on our rivers. I am informed that the new law 
allows an increase of steam pressure on our passenger 
vessels of 20 per cent for single-riveted boilers ; in other 
words, instead of requiring one sixth of the tensile strength 
of the iron for the working pressure, it allows one fifth. 

Under the present law, a cylindrical boiler, i inch thick, 
40 inches in diameter, of 60,000 lbs. tensile strength, single- 
riveted, is allowed a working pressure of 125 lbs to the 
square inch. By the new law it will be allowed 150 lbs. 

If this be the case, we are going backwards. I have for 
many years investigated this matter of boiler explosions on 
our western steamboats, and am prepared to say that I do 
not know of a single instance (except in some cases where 
the flue collapsed) that the cause could not be traced to 
either the boiler being too weak or the steam too strong. 
Some of the oldest and most experienced river men have ex- 
pressed the opinion that 100 lbs. per square inch should be 
the maximum. It is a matter of mere dollars and cents. 
By increasing the size of the cylinder, you reduce the 
pressure in the boiler, and the boat will run just as well. 
This has been tried. James F. Noble. 

Cincinnati , Ohio. 



New Local Anaesthetic. 

To the Editor of the Scientific American : 

Noticing a paragraph with this heading in your issue of 
May 30, detailing the action of camphor rubbed up with a 
few drops of spirit in connection with chloral hydrate, it oc- 
curred to me to call the attention of your chemical readers 
to the action of chloral hydrate on gum camphor when 
brought in contact in the solid state. If a piece of gum 
camphor be placed in a phial in which there has been pre- 
viously placed an equal amount of chloral hydrate, each 
substance begins slowly to deliquesce, forming a very 
limpid, viscous, and highly refractive liquid. In the course 
of a few hours, the solution of the two solids will be com- 
plete. I have used this camphor chloral, or chloral camphor, 
as a local anaesthetic in neuralgia, and also as an anterotic 
and hypnotic in ths chordee of blennorrhagia with considera- 
ble success. I should be much pleased to have some of the 
many able chemists who read your paper examine and re- 
port on the compound. A country practitioner in these 
regions has neither the means nor the time to experiment. 
Osceola, Ark. F. L J. 



Fish In Alkaline Waters. 

To the Editor of the Scientific American: 

The disastrous effects of alkali, with which our water it 
strongly impregnated, upon the finny tribe was strikingly 
illustrated during the past winter, when the thermometer 
ranged as low as 41° below zero Fah. The lagoons adjacent 
to the Humboldt river vary in depth from two to four feet 
at this season of the year, and are well stocked with fish. 
During the past winter, ice formed on many of them, 20 
inches in thickness ; as a result of the freezing process, the 
alkali was precipitated and formed so strong a solution that 
boih fish and frogs all perished. F. 

Elko, Nev. 
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FBACTICAL MECHANISM. 

Number II. 



BY JOSHUA BOSE. 



SIDE RAKE. 

The power required to feed a lathe or other tool, which is 
moved into its feed at the same time that it is cutting, is con 
siderable when a heavy cut is being taken, unless it posses- 
sed what is termed side rake, as represented in Fig. 6. 




in Fig. 9. If the angles were left flat and the point sharp, 
the tool would leave deep and ragged feed marks ; the ex- 
treme point, wearing away quickly, would soon render the 
tool too dull for use, and the point would be apt to break. 

For the finishing cuts of heavy cast iron work, which is 
not liable to spring, the broad square nosed tool, given in 
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The edge, B, is here supposed to be the cutting one, the 
face from a, to B, being an inclined plane (as compared to 
the face C D) of which B is the apex, the sectional view at a, 
B, being as given in Fig. 7. 
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This form gives the tool a tendency to feed itself along and 
into the cut, the cause of which is that the pressure upon 
the top face, B, a, (the result of its having to bend the shav- 
ing out of the straight line) is placed, inconsequence of the 
side incline, more upon the side and less upon the top of 
the face. It has, in fact, followed the direction of the rake, 
decreasing its tendency to run or spring in (as shown in 
Fig. 3), with a corresponding gain in the above mentioned 
inclination to feed itself along, or into, its lateral cut. 

When side rake is called into use, a corresponding amount 
of front rake must be dispensed with, or its tendency to feed 
itself becomes so great that it will swing round.using the tool 
pout as a center, and (feeding rapidly into the cut) spring in 
and break from the undue pressure, particularly if the lathe 
or machine has any. play in the slides. So much side rake 
may be given to a tool that it will feed itself without the aid 
of any feed motion, for the force required to bend the shav- 
i ug (in heavy cuts only) will react upon the tool, forcing it 
up and into its cut, while the amount of bottom rake, or 
clearance as it is sometimes called, may be made just suffi- 
cient to permit the tool to enter its cut to the required thick- 
ness of shavjng or feed and no more ; and it will, after the 
cut is once b e gun, feed itself and stop of itself when the cut 
is over. But to grind a tool to this exactitude is too delicate 
an operation for ordinary practice. The experiment has, 
however, been successfully tried; but it was found necessa- 
ry to have the slides of the latue very nicely adjusted, arid 
to take up the lost motion in the crossfeed screw. 

For roughing out and for long continuous cuts, this tool 
is the best of any that can be used ; because it presents a 
keen cutting edge to the metal, and the cutting edge re 
ceives the maximum of support from the steel beneath or 
behind it. It receives less strain from the shaving than any 
other ; and will, in consequence of these virtues combined, 
take a heavier cut, and stand it longer, than any other tool ; 
bat it is not so good for taking a finishing cut as one having 
front rake, as shown in Fig. 1. 

Having determined the position of the requisite rake, the 
next consideration is that of the proper form of the cutting 
edge, the main principles of which are as follows 

ROUND NOSED TOOLS, 

as shown in Fig. 8, have more cutting edge to them (the 

FiqJ. 
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Fig. 10, is the most advantageous. 

SQUARE NOSED TOOLS. 

A feed can be used with this tool almost as broad at a cut 
as the nose of the tool itself, providing, however, that it is 
set in position with great exaetitude, so that its flat nose or 
front will be even or true with the face of the work it is in- 
tended to cut, and that it is held as close in to the tool post 
as it can conveniently be, and that, if fed by hand, it be 
fed evenly, because all tools possessing a broad cutting sur- 
face are subservient to spring, which spring is always in a 
direction (as in this case) to deepen the cut ; so that, if more 
.cut is taken at one revolution or stroke than at another, the 
one cut will be deeper than the other. They are likewise 
liable to jar or tremble, the only remedy for which is to 
grind away some of the cutting face or edge, making it nar 
rower. For taking finishing cuts on cast iron, more top 
rake may be given to the tool than is employed to rough it 
out, unless the metal to be cut is very hard ; else the metal 
will be found, upon inspection, to have numerous small holes 
on the face that has been cut, appearing as though it were 
very porous. This occurs because the tool has not cut 
keenly enough, and has broken the grain of the metal out a 
little in advance of the cut, in consequence of an undue 
pressure sustained by the metal at the moment of its being 
severed by the tool edge. 

HOLDING TOOLS. 

All tools should be fastened or held so that their cutting 
edges are as near the tool post as possible, so as to avoid 
their springing, and to check as far as possible their giving 
way to the cut, in consequence of the play there may be in 
the slides of the tool rest; but if, from the nature of the 
work to be performed, the tool must of necessity stand out 
far from the tool post, we should give the tool but little top 
rake, and be sure not to place it above the horizontal center 
of the work. The point or fulcrum, off which the spring of 
a lathe tool takes place, is denoted in Fig. 11, by C, the 



the tool spriDgs into the work, thus increasing the cut accord- 
ing to the amount of spring, as in the case of a lathe too . 
This may be obviated, 91 a planer tool, by bending its body, 
as shown in Fig. 13. a is the fulcrum off which the tool 
takes its spring, B is the work to be cut; and the dotted 
line, C, is the line in which the point of the tool would 
spring (being in the direction denoted by the arrow) which is 
not in this case into the cut, but rather away from it, in con- 
sequence of the point of the tool standing back from a line 
perpendicular to the line of the back part of the tool, as 
shown by the dotted line, D. 

Tools that are necessarily straight in form, especially 
those for use in a planer, are more subservient to the evil 
effects of spring than those of stouter body; and in light 
planers, when the tool springs in, the table will some- 
times lift up, and the machine becomes locked, the cut being 
too deep for the belt to drive. The tool most subservient to 
spring is the parting or grooving tool shown in Fig. 14, which , 

McrM. 




having a square nose and a broad cutting surface placed par- 
allel to the depth of the cut, and requiring at times to be 
slight in body, combines all the elements which predispose 
a tool to spring, to obviate which, it should be placed at or 
a little below the center, if used in a lathe under disadvan- 
tageous conditions, and bent similarly to the tool shown in 
Fig. 13, if for use in a planer, unless under favorable condi- 
tions. 

The point at C is made thicker than the width at D to give 
clearance to the sides, so that it will only cut at the end, C ; 




dotted line, A, indicating the direction in which the point of 
the tool would spring, and the dotted line, B, representing 
the direction in which it would spring if it stood at B ; from 
which it becomes apparent that, if placed at the point, B, 
the spring would be more in a direction to run into the cut 
or diameter of the shaft, D, than is the case when placed at 
a. 






depth of the cuts being equal) than the straighter nosed 
ones, shown in Fig. 9, receiving as the result more strain 

Fia-,9. 




from, and becoming more liable to run into or out from, the 
cut. If sufficient rake is given to the tool to obviate this 
defect, it will, under a heavy cut.spring in. It is .however, 
well adapted to cutting out curves, or taking finishing cuts 
on wrought iron work, which is so strong and stiff as not to 
spring away from it, because it can be used with a coarse 
feed without leaving deep or rough tool or feed marks ; it 
should, however, always be used with a slow speed. On 
coming into contact with the scale or skin of the metal, in 
case the work will not true up, it is liable to spring away 
from its cut. If held far out from the tool post, it is apt to 
jar or chattfr; and unless the work and the tool are both 
firmly held, it is liable to cut deeper into the softer than 
into the harder parts of the metal. The angles or sides of a 
cutting tool must not of necessity be quite flat (unless for 
use on slight work, as rods or spindles), but slightly curved, 
and in all cases rounded at the point, as in the tool shown 
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Cutting tools used in a planer are subject to the same con- 
ditions, as represented in Fig. 12. a is the fulcrum from 




and the breadth at a, B, is left wider than other parts to com- 
pensate in some measure for the lack of substance in the 
thickness. ! An excellent substitute for bending the body of 
the tool is to set the cutting edge of the tool back, as shown 
in Fig. 14', which represents a parting tool for wrought 

iron. 

<•_•»-«. . — _ — , _ 

Tbe Value of Oatmeal as Infants' Food. 

In a communication to the Sociele Medicale des Hopitaux, 
MM. Dujardin-Beaumetz and Hardy make known the results 
of the employment of oatmeal on the alimentation and hy- 
giene of infants. According to them, oatmeal is the aliment 
which, by reason of its plastic and respiratory elements, 
makes the nearest approach to human milk. It also is one 
of those which contains moat iron and salts, and especially 
the phosphate of lime, so necessary for infants. It also has 
the property of preventing and arresting the diarrhoeas 
which are so frequent and so dangerous at this age. Ac- 
cording to the trials made by M. Marie, infants from four to 
eleven months of age fed exclusively upon Scotch oatmeal 
and cow's milk thrive very nearly as well as do children of 
the same age suckled by a good nurse. 

A Beneficent Californlan. 

We have heretofore published an account of the donation 
of Mr. James Lick to the public, consisting of a sum of 
money for the purpose of building the largest telescope ever 
known, the scheme for which has been much commented 
on in these columns. We now hear from San Francisco 
that Mr. Lick has deeded more than a million dollars addi- 
tional, to be devoted to several most praiseworthy objects. 
The total amount of these benefactions is $1,780,000, and its 
distribution is as follows : $700,000 to the construction of the 
largest and best telescope in the world and for the observator y 
at Lake Tahoe; $420,000 for public monuments; 150,000 for 
public baths in his city; $100,000 for the Old Ladies' Home ; 
$10,000 to the Society for the Protection of Animals ; $25,000 
to the Ladies' Protection Relief Society ; $10,000 to the Me- 
chanics' Library ; $25,000 to the Protestant Orphan Asylum ; 
$25,000 to the city of San Jose for an Orphan Asylum; 
$150,001' for the erection of a bronze monument to the author 
of the " Star Spangled Banner," in Golden Gate Park ; 
$300,000 for the endowment of a School of Mechanical Arts 
in Calif ornia, and the resid ue to the Pioneer Society. He 
makes ample provision for his relatives, and reserves a 
homestead and $25,000 per annum for himself. 

Mr. Lick, by this judicious liberality.has the pleasure, per- 
haps the highest a man can attain, of seeing his wealth do 
good and fructify during his lifetime, instead of being a bone 
of contention to his heirs after his death. 



which the tool springs, C is the work to be cut, and the 
dotted line, B, represents the direction in which the point of 



To Build a Transverse Sled Body. 

W. A. W. says: " The best way to build a traverse sled 
body is to make the sills out of one inch or three quarter 
boards, with cross pieces of the same thickness bolted be- 
tween the sills, which are double. You can make these very 
light and limber. Now put on your side boards with a bolt 
down through the rave and sill, which will make it very 
stiff, and can be made very light, and with all the strength 
This is the best form I ever saw in practice." 
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IMPROVED PUNCH AND SCSEWDBIVEB. 

The invention which our engravings illustrate furnishes a 
method of applying power to two Useful implements, so as 
to gain a stioug purchase through the interposition of simple 
and effective mechanical contrivances. 

Fig. 1 is a punch, such as may be used for pierc'mg hoiler 
plates or other metal. The construction is such that no 
lODg lever is required, and hence room is greatly economized ; 
•while the mechanism by •which several move- 
ments of the short hand lever are transmit- 
ted to produce a very short motion of the 
punch, and to develop in the latter a strong 
power, is quite simple and readily under- 
stood. The hand lever, A, is provided with 
jaws which are pivoted to a block, B, which 
turns loosely and is secured by a nut on a 
horizontal eh aft. Upon the latter is fastened 
a ditk, C, the face of which is notched as 
shown. Upon the under side of the lever, A, 
and just at the throat of the jaw, is a pro jection 
which fits into any of the grooves on the disk, 
C. The shaft of the latter is joumaled in the 
frame and carries on its other end a pinion. 
This is not shown in Fig. 1, but its position is 
such that its teeth engege with the gfar 
wheel, D. This wheel is also joumaled in 
the frame, and on the further end of its shaft 
carries a pinion, which, as clearly shown in 
the engraving, engages with the teeth of a 
vertical rack, E. The lower and plain portion 
of the latter enters a hole in the frame, so 
that by this means, together with a suitable 
guide grasping the rack above, the rack is 
kept perpendicular. Just below the toothed 
portionof the rack is a slotted enlargement 
of the same, throagh which passes loosely 
the diminished end of the punch lever, F. 
This is pivoted to the frame, and connects, in 
the simple manner depicted, with the punch 
bar, G. 

The operation consists in lifting the lever, 
A, and causing its projection to engage in the highest notch 
on the disk, C. The lever is then pressed down, turning the 
disk until the former strikes the floor. Then the projection 
is removed Irom the notch, the lever again raised, and a new 
hold takeD, repeating the process, which, in fact, is precisely 
the same as that adopted in moving a heavy weight with a 
crowbar. The workman lifts the load as far as possible with 
the latter, then blocks it in position, and shifts his bar for a 
new purchase, and so on until the labor is accomplished. By 
means of a crank to be placed upon the shaft of the disk, D 
(not shown in our engraving), the punch, after descending, 
may be raised very quickly. This avoids the delay of en- 
gaging the lever projection in the successive notches of the 



leverage is straight and applied at the best advantage. The 
instrument may be employed for cutting taps in coiners, and 
it is consiructed to hold screwdrivers of any proper foim. 
It will, we think, prove of especial handiness in operating 
upon screws in positions difficult to reach by the ordinary 
tool. 

For further particulars regarding sale of rights, in both 
inventions, etc., address Mr. Warren Lyon, Mamaroneck, 



zable by the ordinary tests, but some blood stuff, which yields 
the blue reaction with ozonic ether and tincture of guaiacum. 
If matters still go on, this is followed by the ordinary serum 
albumen, and when that is abundant no blue reaction can be 
obtained. Moreover, Mr. Mahomed says that he has only 
been able to get this blue reaction when the tension is arte- 
rial, not when it is purely venous. 





disk, and of turning the arm in the opposite direction from 
before. 

We need not enter into any details of the inter-relation of 
the wheel, pinions, and levers, to show that an immense 
power may thus be applied piecemeal toward forcing down 
the punch ; nor is it perhapB necessary to add that this ma- 
chine, as is the case with many others which have appeared 
in our columns, is an ingenious plan for utilizing handpow 
er where other motors do not exist or where their applica- 
tion would be inconvenient. 

Passing to our second illustration, we have another adap- 
tation of the device, to a screwdriver. Further description of 
tho mechanism is not needed; so that in that connection it 
remains but to say that the dotted lines indicate the position 
of the lever when its projection, H, is eDgaged with a notch 
in the disk, and that the block to which the jaws are at- 
tached necessarily works loose on the shaft. The invention, 
as shown, is a convenient substitute for the unhandy combi- 
nation of screwdriver and tongs commonly employed. The 



LYONS' IMPROVED PUNCH AND „ SCREWDRIVER, 

Westohester county, N. Y. The tools will be manufactured 
by the Biddle Machine and Tool Company, of 1G4 West 27th 
street, New York city, at which establishment they will 
shortly be ready for examination. 

-xt. ■ 

ThelSt. Gothard Tunnel, 

In reply, no doubt, to rumors, circulated from French 
sources, that the St. Gothard tunnel was to be abandoned as 
a failure, its progress being so slow as not to promise its 
completion for twenty years, the Swiss Federal Government 
is now making public, after proper verification of their cor- 
rectness, the monthly reports received by it of the state of 
the works. The report for March shows that the rate of ad- 
vance of the boring for the month was as nearly as possible 
500 feet linear, the proportion on the Swiss side being greater 
than that made from Airolo by nearly a third. The total 
length gained since the first trials were made sixteen months 
ago is an actual advance of seven eighths of a mile, of which 
very nearly 1,200 yards are cleared out to the complete sec- 
tion of the tunnel. The number of workmen now employed 
on an average daily is 1,380; but this appears to include 
the labor in extensive workshops outside each of the two 
openings. The boring from the Swiss end continues to be 
entirely through solid gneiss rock. The temperature is 
found remarkably equable within the tunnel, varying litile 
during the month from 70°, while outside the average was 
41°. At the southern end the mica schist, through which the 
boring has been carried, has ceased to contain quartz, and 
has become of a much softer and looser character as the 
work advances. The reports as to the leakage of springs 
into the tunnel are decisively contradicted in this report, ac- 
cording to which the quantity of water entering in March 
was perfectly insignificant. It is also announced that so 
far from the Belgiao boring machines of Dubois and Francois 
baring been given up as a failure, they are working on with 

the greatest success. — Pall Mall Gazette. 

—.•.-•. 

Fainting magic Lantern Slides. 

The following are the methods employed by the artists 

whose profession is the painting of magic lantern slides : 

1. Use transparent colors, like Prussian blue, gamboge, 
and carmine. These will give the three primary colors, and 
by their mixture the other tints. Apply with a brush, 
and a transparent drying vanish, like dammar varnish. 
Allow one coat to dry before applying a second. Considera 
ble aid can be derived from stippling, the color being 
strengthened, where necessary.by applying it with the point 
of a fine brush. The colors must not be used too thin. 

2. Flow the glass plate with albumen, after the manner of 
photographers, and paint with aniline colors. This process 
gives great softness and brilliancy to the pictures, but they 
are apt to fade. 

3. Paint with water colors and then flow the entire sur- 
face with Canada balsam, covering the painted side with a 
glass plate. 

4. Use water colors, but mix them with turpentine, instead 

of water, and work rapidly. 

■»<•>-• 

The Sphygmograph in Brlght's Disease. 

The investigations of Mr. Mahomed, of the fever hospi- 
tal, Madras, tend to show that in the form of Bright's dis- 
ease which follows scarlet fever, there is an early stage, the 
first indication of which is usually a pulse exhibiting high 
tension, though this may be preceded by dry skin and con- 
fined bowels. Next comes, as first in the order of changes 
in the kidney, a urine which contains no albumen recogni- 



Fnel In Furnaces. 

M. Foucault, in a report to the Industrial 
Society at Rheicns, combats the idea that 
the smokelessness of a fire can effect a no- 
table saving in the amount of fuel burnt. 
He alleges also, on the other hand, that a 
considerable loss of economy is produced 
by smoke-consumiDg apparatus. He brings 
in support of his opinion the long series of 
observations made by the Industrial Socie- 
ty of Mulbouse, which have proved that, 
with the ordinary boiler furnaces, it is only 
necessary to consume from 125 to 150 cubic 
feet of air for each pound of coal, while 
for the most part furnaces pass twice that 
quantity. If the draft be reduced in quan- 
tity much smoke is evolved, but the pro- 
ducts of combustion, circulating moie slow- 
ly, part with their heat more readily to the 
boiler flues. It is further proved that the 
best means of reducing the loss of heathy 
the chimney is by the use of feed heaters 
in the flue, so as finally to reduce to 200° 
the products of combustion, which are 
often discharged as hot as 400°. Feed 
water heaters, well set, will produce an 
<■ conomy of from eleven to twenty per cent 
with a reduced diaft. 

The conclusion is that furnaces with 

large area and suitable feed heaters are the 

most economical in all respects. But in 

order to obtain the best results, much care 

is needed in stoking. A little at a time 

and often, should the coal be spread over the front of the 

fire, and the bright coal pushed back to the bridge. At the 

same time, the least possible quantity of cold air should be 

admitted. 

■ '•■ ■ 
IMPROVED HAMMER. 

In drawing old or poorly made nails with the claw end of 
a hammer, it is a common annoyance for the heads of the 
former to be pulled off, causing considerable difficulty in ex- 
tracting the remaining portion. Mr. Candidus Bilhaiz, of 
Pittsylvania Court House, Va., has recently devised an ir>ge, 
nious arrangement which, in connection with the ordinary 
hammer, is stated to obviate the trouble. The tool is repre- 
sented in the annexed engraving, and the portion above re- 
ferred to is shown in section in Fig. 2. At the base of the 
claws is an orifice, A, in which, by a pivot pin, an eccentric 
jaw, B, is attached. This jaw works in connection with the 
forward end of the orifice, ard is pressed toward that end by 
asp ling, C. Its face is notched or serrated to prevent slip- 
ping from the nail. 

When the pull on the claw tears off the head, the end of the 
nail is made to enter the orifice, A, between the serrated side 
of the jaw and the body of the hammer, and, becoming thus 
tightly held, is drawn in the usual manner. The improve- 




ment will gripe and hold anything that can be introduced, 
and hence may be applied to other uses than simply extract- 
ing nails. 

The claw end of the hammer (Fig. 1), it will be noticed, is 
provided with one long and one short claw. At the extremi- 
ty of the former is made a point in order to enable the oper- 
ator to punch a hole in the wood in which the nail will stick 
without holding previous to driving. The short claw is suit- 
ably formed on its end for driving tacks. 

This invention was patented through the Scientific Ameri- 
can Patent Agency, April 21, 1874. Further particulars, as 
to sale of patent or rights to manufacture, may be obtained 
by addressing the inventor as above. 



Dyeing with Mahogany Sawdust. — A Mr. C. Dreyfuss 
a correspondent of the Farher Zeitung residing in England , 
has patented mahogany sawdust as a ware for dyeing and 
printing browns on cotton. He mordants with tin, and uses 
a little lime and glue in the dye beck. 
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A HICB08C0FIC AQTJABHJM. 

Our engraving represents a microscopic aquarium, such as 
would be seen if there could be embraced, at a single view in 
the instrument, the majority of objects examined by the 
microscopist, when the wonders of the infinitely little world 
existing in stagnant fresh water are studied. 

The illustration, for which we are indebted to La Nature, 
though presenting a somewhat fantastic appearance, is, ne- 
vertheless, simply a combination of separate observations. 
The objects were drawn from their images on the field of the 
microscope, and then grouped so as to show their positions 
during the natural state. 

All have their names. At the upper portion of the picture 
is a scrap of reed stem, a thin branch like a stalk 
of straw, beneath which a crowd of conferva have 
sought shelter against the agitations in the water. 
The parasite life of the latter is necessary for their 
existence, because of their extreme delicateness. 
The diatoms, which are placed beside the confervm, 
are represented in their natural state, that is, pen- 
dent in bunches. The diatoma vulgaris, which is 
the variety shown, is found in so great abundance 
that hundreds of thousands are often united in a 
single group. Tbey propagate themselves in inde- 
finite clusters, united by delicate though strong 
membranes. 

At the lower part of -the aquarium are shown 
conferral less elementary than those above. These 
do not become parasites, and, in fact, have some re- 
lation to aerial vegetation. Such are the characw, the 
batracAobpermw. and the multitude of algm, which 
are often taken for simple mold. In the midst of 
the vegetation, which appears to belong to another 
world, are infusoria of all sizes, from the proteus, 
a mere gelatinous mass, to the superior organisms 
furnished with exterior members. 

If the infini'y of forms which aquatic vegetables 
assume in some stagnant pool be examined, it will 
be found that all the floating bits of stick and the 
stalks of the weeds growing in the_ water are cov- 
ered with a light brown and adherent slime. This 
is composed of a mass of confervas. If one of these 
stalks be removed and placed in a flask of clean 
water, it may be transported and submitted to scru- 
tiny under the microscope, when nearly all the spe- 
cies represented in our engraving will be recog- 
nized. Sometimes the observer will see a spirogyra 
with its heliocoidal shape of a brilliant green, some- 
times scattered diatoms. Frequently hideous in- 
fusoria suddenly appear, a mass of gelatinous sub- 
stance, in the midst of which something resembling 
viscera muy be traced. 

Microscopy is one of the most beautiful studies in the world ; 
and to those of our readers whose coming summer will be 
passed in the country, we would recommend the purchase of 
a moderate priied instrument. To one not familiar with its 
revelations, the microscope opens a new 
world, and, in the drop of stagnant water, 
in the grain of earth, and in the leaf, shows 
wonders which are a constant source of 
surprise and admiration. 



our current volume. We give an illustration showing the 
aeronauts in the car. They carried with them, as we have 
stated, a considerable quantity of oxygen, inclosed in suita- 
ble vessels, and inhaled by means of a tube. By similar 
means life can be supported at an altitude where the rarity 
of the atmosphere is such as to make breathing impossible. 
This latter was the main obstacle to higher ascents, and it 
has now been successfully overcome, and it is possible to re- 
main at altitudes of 30,000 feet as long as the oxygen lasts. 
Of the many observations which were made by these aero- 
nauts at hights up to 21,000 feet, we will mention only two. 
At 12,500 feet above the earth, they passed a cloud of sus- 
pended ice crystals, which glittered in the sun, but were so 



porations from the sun, while others assert that they are 
moist vapors in our atmosphere. The latter view is now 
known to be the correct one, as the solar spectrum showed, 
in the dry air of the upper altitudes, no water at all. 




A MICROSCOPIC AQUARIUM. 

perfectly translucent that a clear view of the panorama be- 
low the balloon was seen, and it was not in the least blurred. 
The second point is one of great importance. The lines 
indicating water in the solar spectrum have created much dis- 
cussion ; and Father Secchi argued that they were watery eva 



BEMABKABLE BALLOON ASCENT. 

Aerial navigation, since Science has util- 
ized the balloon for the purpose of obser- 
vation and investigation, has received a 
fresh impetus. Though Biot and Gay Lus- 
sac, as early as the year 1804, gave the first 
impulse to the employment of balloons for 
scientific research, it was not until the Bri- 
tish Association for the Advancement of 
Science laid down (in Leeds, in 1858) the 
first systematized plan that regular bal- 
loon ascents were undertaken. Among a 
number of very valuable results ascertained 
thereby, the existence of a warm current 
of air, which sweeps (at an altitude of 
about 18,000 feet,jand with a vertical magni- 
tude of 2,000 feet) from the southwest to 
the northeast, in about the same direction 
»s the Gulf Stream, has been discovered. 

The French have hitherto undoubtedly 
held the foremost rank in aerial naviga- 
tion. They showed, during the siege of 
Paris, the practical value of the balloon. 
The French papers are now seriously dis- 
cussing a proposition for transferring the 
work of the surveyor to the aeronaut. It 
has been found necessary to revise the real 
estate maps throughout France, and it is 
proposed that an aeronaut should take a 
photograph of each tract or section, which 
would, after being suitably enlarged, ex- 
actly indicate the contour and features of 
the district. This may be practically ac- 
complished, as such photographs have al- 
ready been made from a balloon ; but the 
expense of carrying such a plan into exe- 
cution, being estimated at about three and a 
half million dollars for the whole country, 
is so large that the work may at present 
be done at less cost by a surveyor. 

MM. Crose-Spinelli and Sivel made, on 
March 22, a balloon ascent under the au- 
spices of the Society for Aerial Navigation, 
to which we alluded on pp. £80 and 337 of 




Stalactites from masonry. 
The North Bridge, which spans the deep valley lying be- 
tween the Old and New Towns of Edinburgh, Scotland, was 
built upwards of a hundred years ago. Between the arches 
of the bridge and the roadway above are a number of cham- 
bers or vaults which have not been opened, till recently, since 
the bridge was built. One of them has been visited by Pro- 
fessor Geikie, who says : 

" From the vaulted ceiling, and especially from 
the joints of the masonry, hung hundreds of sta- 
lactites — delicate spar icicles of snowy whiteness. 
In many cases they reached to the floor, forming 
slender thread like pillars. Usually they were 
slim stalks, somewhat like thick and not very 
well made tobacco pipes ; but towards the sides of 
the vaults they became thicker and stronger, ore 
which we carried off measuring about four feet 
in length, and as stout as an ordinary walking 
stick. The same material as that forming the 
stalactites spread in ribbed sheets down the sides' 
of the vault. The floor, too, was dotted all over 
with little monticules of the same snow-white 
crystaline spar. 

• ' A more illustrative example of a stalactitic 
cavern could not be found. The whole process 
was laid open before us in all its stages. Along 
the joints of the masonry overhead could be seen 
here and there a drop of clear water re ady to fall. 
At other places the drop hung by the end of a 
tiny white stone icicle, to which it was ad ding its 
own minute contribution as it evaporated. From 
the mere rudimentaiy stumps, the stalactites 
could be traced of all lengths until they were 
found firmly united to the spar hillocks on tl e 
floor. Every one of these hillocks, too, lay di- 
rectly beneath the drip, catching the remainder 
of the stone dissolved in the dropping and eva- 
porating water. In every case the stalactites 
were tubes ; even the thickest of them, though 
it had undergone great changes from deposit < a 
its outer surface, retained, nevertheless, its bore. 
Usually there hung a clear water drop from the 
end of the stalk, ready to descend upon its white 
stony mound beneath. 

For a hundred years this delicate wpestry naa 
been hanging and growing, and breaking and 
growing again, quietly in darkness, beneath the grind of our 
carriage wheels, and yet high in air, with the stream of hu- 
man life flowing underneath it too. 

"As the bridge is built of sandstone, wholly or almost 
wholly free from lime, it is evident that the material which 
has converted these vaults into such pic- 
turesque caverns has been derived from the 
mortar. All rain water, as is well known, 
takes up a little carbonic acid from the air, 
and of that acid there is in the air of » 
town usually more than the normal pro 
portion. Filtering through the masonry, 
it dissolves the lime, carrying it downward 
in solution, and, if made to halt and eva- 
porate, depositing it again in the form of 
the white crystaline substance which we 
call spar. It would be a curious question 
for the architect how long his masonry 
could resist this action. Certainly, in spile 
of what these vaults in the North Bridge 
reveal, the masonry of that structure is, 
to all appearance, as solid and firm as ever. 
It is evidently impossible, however, that 
the mortar, if necessary at all, can be piece- 
meal removed without in the end causing 
the destruction of a building." 



BALLOON ASCENT 



MM. SIVEL AND CROCE-SPINELLI. 



Oyster Culture In America. 

Frank Buckland, in Land and Water,. 
says : — " As regards the cultivation of the 
New York oysters themselves, I must 
again hold up a warning hand to Ameri- 
can proprietors. If they go on with the' 
present system, the oysters will shortly 
run short. I protested, some months back,, 
against burning the culch old shells f or 
lime, instead of putting it back to catch 
spat ; and now I find they are selling their- 
broods attached to the parent shell. I have 
picked out specimens from the tub at 
Scott's, at the top of the Haymarket. On 
the two shells of one edible oyster theie 
were no less than twenty-three spats. In 
another case I counted a " clump." Two- 
edible oysters only were in this clump, but 
it was covered all over with spat ; so tht t 
- : for the sum of 4 centB, between thirty and 
forty oysters were sold all at once, only 
two being edible. The tub at Scott's wss 
piled with examples of this "economy. ' 
I trust the American oyster dealers will 
not take it amiss if I warn them that, if 
they sell their young stock in this waste- 
ful manner, they will soon be suffering: 
from an oyster famine." 
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Butterlne— Artificial Butter. 

J. Campbell Brown, D. Sc. , says that a chemiet, seeing the 
word butterine, would be apt to suppose that it is a misprint for 
butyiin, but it is not bo ; it is the registered name under which 
substitute for butter is introduced in this country from New 
York. [Known in New York as artificial or au«t butter]. Its 
general appearance, taste, and consistence are very similar to 
those of ordinary butter ; but notwithstanding that its eolid- 
f ying point is lower than that of some butters, it retains much 
of the peculiar crumbly texture and fracture of dripping. 

Examined, it gives the following results : It softens at 78° 
Fah., and melts at 86° ; when heated and slowly cooled, it ob- 
scures the thermometer at 62°, and solidifies at 60° : It con- 
tains: 

Water 11-25 to 8'5 

Salt 1-03 to 55 

Curd 57to0-6 

Fat 87-15to0-6 

Coloring matter — — 

10000 
The fat consists of olein, palmitin, margarin ( ?), a trace of 
stearin, and about S or 6 per cent of butter. When dissolved 
in about four times its weight of ether, and allowed to eva- 
porate spontaneously, it does not deposit any fat until more 
than half of the ether has passed off, and, if the temperature 
is not below 60°, the deposit is not solid. The first deposit, 
when dried, fuses at 108° ; the second deposit fuses at 88°, 
and solidifies at 64°. 

Under the microscope, butterine does not appear to con- 
sists of acicular crystals of fat, but of irregular masses con- 
taining a few butter globules, particles of curd, and crys- 
tals of salt. With polarized light, the irregular crystaline 
structure is beautifully seen, and is clearly distinguishable 
from butter which has been melted and recongealed. When 
old and rancid, it acquires the odor and taste of dripping, but 
it keeps longer undecomposed than butter. When fresh, it 
is a wholesome substitute for real butter ; and if not brought 
into the market as butter, no one can reasonably take excep- 
tion to its sale. 
Butterine may be selected by the following characters : 

1. Its crumbly fracture. 

2. Its loss of color when kept melted for a short time at 
212°. " 

3. The behavior of its etheeral solution. 
4 Its action on polarized light. 

■» ... «. 

Wheelerlte, a new Fossil Renin. 

Daring the past season's field work of the explorations 
and surveys west of the 100th meridian, under the command 
of Lieutenant George M. Wheeler, to which expedition I 
wai attached as chemist, many interesting chemical facts 
were observed. Among these may be mentioned the occur 
rence of a new fossil resin, whose name heads this article. 
This resin, which is yellowish in color, was frequently 
found in the cretaceous lignite beds of northern New Mex 
ico, filling the fissures of the lignite, and even interstratified 
in thin layers with the same. More of this substance was 
seen in the vicinity of Nacimiento than in any other locality. 
The strata of lignite, slate and clay, in the numerous sand- 
stone mesas of this region, are plainly to be seen in passing 
by. The behavior of this resin with reagents and the 
analysis made proves this to be a new compound, heretofore 
und escribed. 

•n treating the resin with alcohol, the principal portion is 
readily dissolved, while a small part remains insoluble. The 
hot alcoholic extract of the resin deposits, on cooling, a few 
yellow flocculi. After the separation of the solution from 
these flocculi, there remains, after evaporation, a yellowish 
reeia, which is very brittle and becomes strongly electric on 
friction. This resin melts at 309° Fah. At a higher tempera- 
ture it emits an aromatic odor, burns with a smoky flame, 
and leaves a voluminous coal behind. 

It is soluble in ether, less so in bisulphide of carbon. It 
dissolves readily in concentiated sulphuric acid, producing a 
dark brown solution. From this solution water precipitates 
it. It forms a compound with potassa in aqueous solution, 
and is precipitated by acids unchanged. Strong nitric acid 
readily oxidizes it, with the evolution of nitrous fumes. 
0'106 grm. gave 0'284 carbonic acid and 076 water. 
O'lOl grm. gave 0270 carbonic acid and 0071 water. 

The data give the formula C 5 H 6 0. 

Theory. Experiment. 

I. II. 

Carbon, 7311 73 07 7287 

Hydrogen, 7 -81 7 95 7"88 

Oxygen, 19 58 

The true molecule of the resin is probably 5-6 times larger 
than the above formula expresses. Many fossil resins have 
been investigated ; but none identical with the above, so far 
as known, has been described. 

The rotinic acid of Johnson, which he obtained by extract- 
ing the retinasphalt of Bovey with alcohol, is the only com- 
bination that bears a resemblance to the substance under dis- 
cussion. This has the formula C 40 H 45 O 6 , is slightly solu- 
ble in alcohol, readily so in ether, and melts at 248° Fah. 

I have taken the liberty of naming this new mineral after 

Lieutenant George M. Wheeler, Corps of Engineers, U. S. 

Army, the honored and energetic leader of the expedition 

to wLich I am attached. — 0. Loew. — American Journal of 

Science and Arts. 

< n>> 

Gilding on Zinc. — C. D. Braun dissolves sulphide of gold 

in Bulphide of ammonium, and deposits a layer of gold upon 

pieces of clean zinc plunged into it, the air being excluded as 

far as possible. 
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Acoustics In Public Buildings, 

A. W. C. states the inability to hear distinctly in our 
public buildings is due to the architects, and that those gen - 
tlemen should remember that an ounce of prevention is 
worth more than a tun of cure. " Please advise any of your 
friends who contemplate building a church, hall, lecture 
room, or other public buildiDg, to observe the following rule, 
and they will find the principles thereof to be true : 

" Let the whole structure be held in entire subserviency to 
the auditorium, regardless of needless ornamentation, and 
let the clear inside lines thereof be as follows : Make or take 
the whole length as one sum in feet, make the whole width 
one half that sum, and the whole high t, to the center of the 
ceiling, one half of the latter sum." 



Interesting Legal Decision, 

A St. Louis court, says The Trade Bureau, recently made 
the following decision as to how far an employer is answer- 
able for injuries received by an employee in his service. The 
court said : While an employer is an insurer of the safety 
of his employee, as far as the apparatus and machinery are 
concerned, and for injuries received when the employee is 
unconscious of the defects in the apparatus, yet if the em- 
ployee knows of the defects, and continues to work and 
incur the risk, he must take the consequence of his own 
negligence. This view is sustained by recent decisions of 
the.Sup^eme Court, and by the General Term of the Circuit 
Court. In a case where a laborer was injured by the break- 
ing of a worn out rope, it was decided that he could not re- 
cover, as he knew the condition of the rope, and continued 
to use it at his peril. 



A Madeira correspondent of Nature writes concerning 
the damage caused to objects of natural history from cedar 
wood cases. A naturalist in Madeira, to do his collection of 
the remarkable land shells of the island more honor, had 
made for them a case of this wood. Unobserved for a 
month, the shells were found drenched with the turpentiny 
resin exhaling from the wood. Shells covered with a rougn 
epidermis seemed to have attracted the oil lees. Craspedopo- 
ma and the smooth fresh water shells had especially suf 
fered; semi-fossils full of sand had escaped; all others, 
whether recent or semi-fossil, had Buffered to such an extent 
that the cardboard to which they were attached was in many 
cases soaked. This occurred, however, only when the af- 
fixed shells offered the needful point of attraction and con- 
densation. 



DECISIONS OF THE COUKTB. 



United States Circuit Court. •-•District of Massachu- 
setts. 

PATENT BUBBEB DENTAL PLATES.— THE GOODYEAR DENTAL VULCANITE 

COMPANY et al, V8 DANIEL H. SMITH. 

[In equity.— Before Shepley, Judge.— Decided May 8, 1874.] 

This 1b the famous patent which covers (he manufacture of dental plates 
of rubber. It has for a lone time been obstinately resided by the dental 
profession, as tht* holderB 0/ the patent impose a high tariff up jn practition- 
ers who use It. Nearly all dentists find It nccessarv ro employ the rubber 
pUtes, and the patent monopoly is considered burdensome and unjust. It 
will be seen that tbe Court again sustains tbe patent, and this decision will 
stand, unless reversed on appeal to the Supreme Court of tbe United 
States. 

The original letters patent of the United States were Issued Jnne 7, 1864, 
to John A. CummiDgs for Improvement In artificial gums and palates. The 
bill In equity In this case Is tiled against tbe defendant, alleging Infringe- 
ment of the letters patent which, upon a surrender of that patent in ac- 
cordance with law, were reissued to the Dental Vulcanite Companv, the 
assignees of the title in and to the letters patent, upon tbe 2ist of March, 
1865. This reissued patent, In the opinion of Judge Shepley, Is for a new 
article of manufacture, consisting of a plate of bard rubber or vulcanite 
with teeth, or teeth and gums, secured thereto In the manner descrlbea in 
the patent. The patent is doc tor a process or art, but for the new pro 
duct resulting from tbe manipulation by the described new process. It is 
one of those products, as will be seen by examination of tbe specifications 
describing the process of manufacture* in which tbe process so inheres that 
the described product can only be made by the described process. The pat- 
ent Is not for a dental plate of vulcanite or bard rubber alone; It Is not the 
substitution of the old material, vulcanite, In place of tne gold and other 
materials which have been before used In the same way; It Is not, as claimed 
by defendant, for a dental plate of hurd rubber vulcanized In molus In the 
manner described In the patent ; but It Is for a set of artificial teeth as a 
new article of manufacture, consisting of a plate of hard rubber or vulcan 
lte, with teeth, or teeth and gums, secured thereto In the manner described 
In the patent, by Imoeddlng the teeth and pins In the vulcautzabie com- 
pound, so that it shall surround the teeth and pins while the compound 1b 
In a so ft state before It is vmcanlzed.so thH when the compound Is vul 
canized the teeth are firmly secu ed by tbe pins imbedded In the vulcanite, 
and there is a tight joint between the vulcanite and the teeth. This manu- 
facture was a new manufacture, new as to the thing made, new as to tne 
f>rocessof making it, considering cnat process as a whole. The Invention 
1 not like that of a machine, but Is one in which the process by which it ib 
maue is a part ol the substance of tbe thing made, the manufacture, and a 
characteristic f eatuie of Its construction. It Is evident trom an examina- 
tion of the very brief and Imperfect description of tbe Invention given by 
Cummlngs In his caveat fllea as early as May 14, 1^52, that he fully appreci- 
ated rhe fact that the Importance of his Invention consisted not merely In 
the substitution ot a material " rigid enough for the purposes of mastica- 
tion, and pliable enough to yield a little to ttie mouth, ' In place of tbe 
"hard, unyielding" metals previously used, and not merely In tbe substitu- 
tion ot a material light and Inexpensive In place of the expensive and 
heavy materials before aBed for the plate, but also In tbe additional fact, 
which he states, that "by this Improvement the teeth can be easily baked 
Into tbe gums, which form one piece with the plate." This statement at 
that early period sufficiently suggests that he fully appreciated the advan- 
tages of the material which he used, and which was capable of being so 
used In the process as to ensure tnat cleanliness and purity resultingfrom 
the absolutely perfect joint formed between the teeth and the plate, and 
tbe consequent absence .f any crevices for the retention of rood. 

Upon a careiul review of ail the evidence In the record, I have no hesita- 
tion In coming to the conclusion that the Invention of Dr. Cummlngs was 
a new and useful manufacture, that nothing appears In evloence to show 
that he was not the original and first inventor of the thing claimed by blm, 
that tbe reissued patent in suit 1b a good and valid patent, and that the de- 
fendant has infringed the same, as alleged In the bill. 

Decree lor complainant for Injunction and account, as prayed for In the 
bill. 



NEW BOOKS AND PUBLICATIONS. 

Tables for Qualitative Chemical Analysis. With an 
Introductory Chapter on the Course of Analysis. By 
Professor Heinrich Will, of Giesaen, Germany. Edited 
by Charles F. Himes, Ph. D., Professor of Natural 
Science, Dickinson College, Carlisle, Pa. Price $1.50. 
Philadelphia : Henry Carey Baird, 406 Walnut street. 
A concise statement of the characteristic results of all the tests In ordi- 
nary use for the purpose of qualitative analysis, which deserves, both on 
account of Its authorship and the reputation of Its editor, a place In every 
scientific library. It will be found useful to students as a manual, as well 
as for constant reference by experts In the laboratory* 

American Newspaper Directory, containing Accurate 
Lists of all the Newspapers and Periodicals published in 
the United States and Territories, and in the Dominion 
of Canada and British Colonies of North America. New 
York : George P. Rowell & Co., Publishers, 41 Park Row. 
The value of this elaborate volume 1b well known to the whole news- 
paper press and the advertisers of the country ; and the new Issue Is the 
most complete manual of the subject yet published. It appears that there 
are published In the United States 664 dally and 5,626 semi-weekly, tri- 
weekly, and weekly journals ; making, together with 1,577 monthly and 



quarterly publications, 7,203 Issues open to advertisers. In the British 
Possessions, there are 46 dally, 348 weekly, etc., and 51 monthly, papers and 
magazines Issued, being a total for the English-speaking portions of North 
America of 7,784. Most of this large number are separately described In 
detail ; so that advertisers can fled, In the pages of the D rectory, the fullest 
Information as to the circulation, politics, etc., of the various claimants for 
the title of " the best means of publicity." 

Theory OF Arches. By Professor W. Allan, formerly of 
Washington and Lee University, Lexington, Va. No. 11 
of Science Series. Price 50 cents. New York: D. Van 
Nostrand, 22 Murray and 27 Warren streets. 
These handbooks are uniformly excellent and valuable. 

The Construction of Mill Dams, comprising also the 
Building of Race and Reservoir Embankments and 
Head Gates, the Measurement of Streams, etc. Illustra- 
ted. Springfield, •hio : James Leffel & Co., Authors 
and Publishers. 
This thoroughly practical treatise will be accepted as an authority by all 
persons using water power or occupied In constructing appaiatus for that 
purpose. The authorshavc dealt with all the difficult circumstances amid 
which dams have to be built, and tbe Information, derived from practical 
experience, has been gathered from all parts of the country, Its compila- 
tion having taken more than three years. Messrs. Leflelare the manufac- 
tu'ers of the well known Leflel turbine, and are also editors of the Lejfel 
Mechanical Oleics, a journal devoted to the flour mill and water power 
Interests. 



Invention* Patented In England by Americans, 

[Compiled from the Commissioners of Patents' .Journal.] 
From May 8 to May 21, 1874, Inclusive. 
Bale Tib.— S. Parmly et al., New Orleans, La. 

Bubning Petboleum.— O. Sweeney (of Philadelphia, Pa.), Liverpool, Eng 
Buttons, etc.— R. H. Isbell, New Milford, Conn. 
Centrifugal Machine.— S. S. Hepworth, New York city, et at. 
Cooling Drinks.— C. L. Rldgway, Boston, Mass. 
Dog Collab.— W. T. Mersereau, Orange, N. J. 
Electromagnetic Annunoiatob.— L. Finger, Boston, Mass. 
Fubnace.— J. M. Ayer, Chicago, 111. 
Game Cabds.— M. H. Cowell, Buflalo, N. Y. 
Iboning Machine.— G. W.Cottlngham.St. Mary's, Texas. 
Making Magnesia Htdbate.-C. H. Phillips, New York city. 
Papeb Pulp Box. — S. Wheeler et al., Albany, N. Y. 
Plane.— J. P. Baldwin, Boston, MasB. 
Pobtable Fobge.— D. W. C. Baxter, Philadelphia, Pa. 
Rock Dbill.— J. B. Waring, New York city. 
Rotabt Engine.— A. C. Uallahue, Morrtsanla, N. Y. 
Sewing and Machine. — F. Curtis, Boston, Mass. 
Sewing Machine Feed.— D. M. Smith, Lynn, Mass. 
Ship, etc.— J. T. Parlour (of Brooklyn, N. Y.), London, England. 
Steam and otheb Engines.— W. Wallace, Brooklyn, N. Y. 
Steam Injectob.— Tube Works Company. Boston, Mass. 
Stoppeb fob Drawing Liquids.— E. R. Wilbur, New Sorkclty. 
Suspending Cbockebt in Kilns.— B. Jackson, Geddes, N. Y. 
Telegraph Signal.— W. A. Camp (of New ?ork city), London, England. 
Ticket Punch.— Canceling Punch Company, Buffalo, N. Y. 
Tobpedo Boat.— J. L. Lay, Buffalo, N. Y. 
Tot Pistol.— C. B. Stepnens, Plain field, Conn ., et al. 
Wibe Tubing and Machine.— H. O. Lothrop, Milford, Mass. 
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improved Car Coupling. 

John E. Stevenson, Wilton, Iowa.— A block Is pivoted to the upper part 
of thedrawhead, from which pivot His suspended und s wines lu tbecavlty. 
A Bprlug Is attached to the pivot of the block, which serves to force the 
block downward. The pin Is supported on the shoulder of the olock, and 
the end of the link strikes the block and allows tbe pin to drop. The inner 
surface of tbe lower part of the drawhead is provided with stops, which 
receive the end of the link where It 1b supported by the black when the 
cars differ In htgbt. The drawhead 1b bo constructed that the coupling pin 
may be supported when in the upper part by Inclining it forward, the pin 
mortise allowing sufficient play for that purpose, while tbe end rests on a 
shoulder. 

Improved Cotton Press. 

William B. Hollowell, Nashville, Tenn.— This Is a powerful hand press, 
adapted to be constructed and used 011 plantations without very skilled 
labor. The essential features of this Invent ion area leve rand windlass for 
forcing the follower down by a vertically moving follower stem. The ope- 
ration Is accomplished by several movements of the lever, each one forcing 
It a certain distance, thus dividing the labor and Increasing the rower, so 
that the bales may be made as small and dense as by the ordinary power 
presses. 

Improved Press. 

John Gramelspacher, Jasper, Indiana.— Thlsinventlon consists of a brake 
leverplvotedat themlddle In the top of tbe follower stem, and having a 
fulcrum on each Bide of It on a rod working up and down through a guiding 
and supporting beam. Tbe rod also works through a griping paw), which 
allows It to descend freely, but gripes and holds It against rising, so that 
the fulcrum of one side descends while the other Is holding the lever for 
pressing the follower down. This causes the follower to be forced down 
quickly by the vibrations of the levers. 

Improved Sewing Machine Table. 

Michael W. Murphy, Louisville, Ky.— ThiB Invention consists In support- 
ing the hinged portion of the table by a section of the subjacent case. It 
Is believed to be cheaper than the ordinary folding enclosing top. 

Improved Composition for Cleaning and Polishing; Metals. 

Hosea Burrlll, Lynn, Mass.— This ib a composition for cleaning and pol- 
ishing knives, forks, and all articles cf cutlery, as well as all other articles 
for which It may be adapted, as surgical lustrumente, arms, and military 
equipments. It consists of emery, pulverized coal ashes, sawdust, and 
soap, molded Into cakes, which become hard by exposure. 

Improved Door Alarm, 

Abraham Nevllng, Glen Hope, Pa.— This Is an Improved door alarm, which 
In addition to striking a bell when the door Is opened, as an ordinary or day 
alarm, may be set to sound a continuous alarm when tbe door is opened, 
and thus serve as a night alarm. 

Improved Hay Knife. 

Harrison R. Brown, Rochelle, 111.— This Invention Ib a hay knife having a 
triangular blade with smooth cutting edges, standing at an angle to the 
handle, and having a} reversible stirrup attached by means of a tube sur 
rounding the handle. 

improved Sash Balance. 

William D. Goodnow, Rutland, Vt.— This Invention consists in a case 
let Into the top bar of thelowersash, flush with Its surface, and provided 
with a pivoted bar,lncllnedblock,and knob, whereby the cord that enters 
the Weight grooves may be cramped, so as to connect and balance the 
sashes. 

Improved Cattle Poke. 

Warren L. Battle, of Geneva, Ga.— This cattle poke consists of a wood or 
metal bow, fitting and secured close to the head by a face and nose strap 
around tbe neck of tbe animal. The lower ends of the bow arc connected 
together by a couple of pins, from tbe lower of which bangs a long cuived 
rod of wood, whose upper end rlsesabove and behind the upper pin. This 
causes the lower end, which Is curved forward to some extent, to project 
still farther forward, so as to catch In the fence when the animal tries to 
jump. The pivot allows the rod to He on the ground while the anlma 
feeds, and said rod rises high enough above the ground when the animal 
holds bis head up to clear It, so that he can walk about freely. 
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Improved Hand Corn Planter. 

James Rlebe, Cedar Lake. Ind.— A box la divided Into two small com- 
partments, aDd a seed bag Is made long so as to come up under the arms 
of the operator. The lower end of the bag Is attached to a short tube, 
which Is secured In the upper part of the Inner compartment of the box. 
From this point the corn oasses Into a cavity In a sliding bar, which fits 
Into and slides up and down in the outer compartment of the box. A 
A brush acts as a cut-ofl to prevent any more corn than enough to fill the 
cavity In said dropping slide from being carried out by said slide In Its 
downward movement. The size of the dropping cavity of the slide Is ad- 
justed according to the amount of seed required for a hill by a plate, the 
upper part of which extends up along the Inner side of the slide. The 
lower part of the plate Is bent twice at right angles, so as to pass through 
the cavity of the slide, and extends down along the outer side of the lower 
end of the said slide. The plate Is secured In place, when adjusted, by a 
clamping screw. To the dropping slide Is pivoted a rod, to which Is at- 
tached a block of such a size that when the dropping slide Is pushed down- 
ward the block will push back a spring and allow the corn to drop into the 
ground. 

Improved Lifting Jack. 

Charles D. Aylsworth, Alton, N. Y.— In operating with the Jack, the lever 
rests upon the ground, and Its long end Is lifted. The Jack Is raised In 
alslng the axle of the wagon, the fulcrum being the floor or surface of 
the ground. When the lever Is turned up, tbe weight Is directly over the 
lower end of the lever, and the latter, with the Jack, Is maintained In an 
upright position. In bringing the lever to this position, Its short end and 
a bar act as the members of a toggle Joint, and with constantly Increasing 
power, until the bearing points are in line with each other. 

Improved Follower for Brine Barrels. 

George Enoch Webber, Hinckley, O.— The object of this invention is to 
construct, for the purpose of holding meat, flsn, vegetables, and other 
articles under brine, a follower wbleh may be readily and securely adjusted 
In higher or lower position In the barrel. The Invention consists of a 
follower which Is attached to the side of the barrel by slotted arms with 
spike ends, which arms are guided by suitable pins and carried forward 
and back by being pivoted with their Inside ends to a collar applied to 
and turned by a central shaft of the follower. 

Improved Step Ladder. 

Charles F. Barnard, New York city.— The side boards of the step ladder 
are connected with each other by steps, which are hinged to one side, so that 
the pivots of the said hinges may be a little below the under surface of 
the steps. The other ends of the steps are hinged to the other side. The 
arrangement is such that all the screws that hold the hinges enter across 
the grain of tbe wood, and thus take a firmer hold. The legs are pivoted, 
near their upper ejjds, to the outer sides of the stiles, and are made of such 
a length as to hold the ladder In proper position when extended. Their 
lower ends may be spread apart to brace the ladder when extended. To 
the legs are pivoted bars, which are made with a bend near said lower 
ends, and which are slotted longitudinally to receive a screw attached to 
the sides, the said slots being made so narro^w that the heads of the said 
screws cannot pass through. In the bar?, at the upper edge of the for- 
ward ends of their slots, Is formed a notch to receive the screws, and thus 
lock the legs In place when extended. To the legs are pivoted braces, 
which, when the ladder Is extended, cross each other, and their lower 
ends are secured to the legs by pivoted catches, the heads of which pass 
through flints in tbe plates, "and, when turned one quarter around, securely 
lock said braces and legs together. These catches are so formed that they 
may be conveniently turned to fasten and unfasten the braces. To the 
Inner surface of one of the sides, just below one of the steps, Is attached 
a plate, which Is bent at right angles, so as to lie along the under side of 
said step, and its end edge is notched to receive a screw, so that it may be 
secured by a hand nut. By this construction, the sides and steps of the 
step ladder will be held rigidly In place when said ladder Is extended. 

Improved Car Coupling. 

John Stevens, New York city, and George J. Cave, Elizabeth, N. J. 
assignors to George J. Cave.— Two convex grooved Jaws receive a link.' 
Said Jiws are connected, at the inner end, to a cross bar of a rod which 
slides forward and back and i.as a long colled spring on It to throw the 
Jaws forward, and allow them to be pushed back out of the way of the 
drawhead of tbe car to be coupled on. Said rod also has a short strong 
colled spring on it to ease the shock on the drawhead when the cars cou- 
ple. The drawhead Is arranged to go back a little when the cars meet. 
The spring latch for engaging the link by Its hook Is curved at the front, so 
that the link will force It up, pass under It, and couple automatically when 
the cars meet. Over the front end of the latch Is a lever, to raise it up for 
uncoupling. To this lever a spring catch Is provided, which Is thrown back 
by the lever when pressed down against It, and springs forward after the 
lever h«s passed, andlocks it to lock the coupling latch. It leaves the 
latch unlocked In case it u wanted to allow thecarsto uncouple lfone is 
thrown off the track. The jaws are curved outward considerably near the 
outer enns, to receive the link from either side of the center, as It will be 
presented when the cars are on a curved track. 

Improved Isinglass in the Liquid Form- 
Isaac Stanwood, Gloucester, Mass.— In preparing this liquid isinglass 
the sounds are steeped in the usual way, but the^ scum, Instead of being 
taken off, Is stirred In. The Isinglass Is then carefully strained through 
sieves and cloths. The effect of the scum upon the isinglass, when treated 
In this way, Is to make It more llmoer than when It Is skimmed off In the 
old way. In soaking the sounds, washing soda Is added to each barrel of 
the cold water In which they are soaked, which removes the oil and gives 
the isinglass a better color and quality. The soda solution, after standing 
several hours, Is poured ofl and thrown away ; the sound* are then steeped 
In new clear water, after which the liquid la strained, has a small quantity 
of alcohol added to it, and Is poured, while still hot, Into tin cans, which 
are then sealed airtight. 

Improved Dumping Car. 

John E. Bemls, Cblcigo, 111.— This Invention consists of a mo'vable plat- 
form, which is supported and firmly attached to trucks In such a manner 
that by turning a longltndlnal rod with spiral shoulders the connection of 
platform and trucks Is separated, and sliding cog wheel segments thrown 
Into gear with pinion driven In co inectlon with the truck axles. The mo- 
tion of the trucks In either direction carries the platform sldewlse till it 
tips by the weight of the load thereon for unloading, being carried back 
over the trucks by moving them In opposite directions, and locked auto- 
matically thereon by suitable mechanism, which releases the sliding seg 
ments and bolts. 

Improved Steam Radiator. 

Charles S. Smith, Westfleld, Mass., assignor to the Novelty Steam Heat- 
ing Company, same place.— The radiators are made In sections, each sec- 
tion consisting of two horizontal tubes connected at their ends by two 
short tubes. Upon the upper end of the outer side of the end tube of each 
lower section is formed a rabbet, Into which fits a lug formed upon the 
lower end of tbe outer side of the end tube of each upper section ; so that 
when the said upper section has been screwed down upon a nipple, the free 
ends of said sections may be secured to each other by a screw passing 
through the lag of the upper section, and screwing Into the tube of the 
lower section. 

Improved Hand Power Circular Saw. 

Ole T. Gronner, Baltimore, Md.— This Invention consists In combining 
the parts of a hand power circular saw frame so that the same is rendered 
readily portable, can be quickly thrown Into working condition, and re- 
quires but little actuating force. 

Improved Mortising Machine. 

Harbert K.Forbls, Danville, Ky., assignor to himself and John W. Proc- 
tor, same place —The mortising tool mandrel Is fitted In bearings on abar 
pivoted on the slide and pivoted near the other end by a slotted hole. The bar 
Is pivoted at the rear on a stud, so as to have an endwise movement, to ac- 
commodate the movements at the other end on the slide, which works In 
a straight way parallel to the edge of the work, and thus causes tbe tool to 
cut the mortise the same depth throughout Its length. The work table 
frame Is pivoted to the tool frame, and arc-slotted, to be held to the latter 
at different points by a clamp screw. 



Improved Cutting Pliers. 

Van Allen Pugsley, New York city.— This Invention consists In an im- 
proved cutting pliers formed of two parts or handles, having enlarge- 
ments formed upon them at the bases of their Jaws. A circular recess and 
a slot are made in the enlargement of the one part, and a cylindrical pro- 
lectlon and a slot In the enlargement of the other part, and the parts are 
kept In place upon each other by a guard bar or plate. 

Improved Nut Lock. 

Loftus Sykes and Joseph Sykes, Philadelphia, Pa.— This Invention relates 
to Improved means for preventing the nuts of bolts from turning off by 
means of jar or concussion, more especially designed for fish plates at rail 
joints. When the nut la screwed down, the blocks are tightly compressed 
between tbe ends of strips of rubber, one end of the blocks being In the 
V shaped grooves of the nut. The other ends are held by ratchet teeth, 
which effectually prevent a backward movement of the nut ; and a rib on 
the washer being fast In a groove of the fish plate, the connection Is ren- 
dered permanent and safe. 

Improved Cutter Bar machine for Harvesters. 

William M. and George H. Howe, Lansing, Minn.— This Invention con- 
sists In providing a harvester wheel with studs and spokes arranged alter- 
nately, and entering near opposite edges of the rim, and combining there- 
with a bar and oppositely Inclined plate. 

Improved Tobacco Bag Attachment. 

James Wright Chambers, Baltimore, Md.— This Invention consists In a 
tobacco bag attachment formed of a metallic case having centrally aper- 
tured circular bottom with npper and lower outwardly obliqued flange, to 
receive an elastic stopper and allow the edge of bag to be conveniently 
tied. 

Improved Hydrant. 

Joseph V. Mlskelly, Baltimore, Md.— This Invention consists In combln- 
, lng the parts of a hydrant, so that not only Is all drainage water excluded, 
but th£ working elements are easily and conveniently reached fof>examtna 
tlon or repair. 

Improved Gutter Head r for Moldings. 

William Smith, Baltimore, Md.— This Invention relates to molding cut- 
ters for bringing piano legs or other woodwork into some definite shape. 
The Invention consists In combining, with the cutter shanks, the faces, and 
the flanges of stock, a series of plates and bolts for fastening the molding 
cutters to their stocks. 

Improved Lard Lamp. 

* Charles A. Gabe, Sr., and Charles A. Gabe, Jr., Boonsboro, Md.— This In- 
vention relates to that class of lamps which are adapted to the burning of 
lard, and consists in a new and Improved arrangement by means of which 
the lard Is better reduced to a condition to be affected by capillary attrac- 
tion and the manipulation of the wick facilitated. 

Process of making Calendering Rollers from Paper Pulp. 

John O'Nell, West New Brighton, N. Y. -Ths Us a novel method of manu 
facturlng calendering rolls of paper pulp and other stock, whereby the 
operation of forming the roller Is expedited, and a more perfect article Is 
produced. The Invention consists In molding the mass around a heated 
core and simultaneously applying external pressure to the same. 

Improved Apparatus for Evaporating and Cooling Liquids. 

Archibald Rogers, Hyde Park, N. Y.— This Is an Improved device for 
evaporating liquids, so constructed as to bring a very large heated surface 
In contact with the liquid to be evaporated, and which may be used with 
equal facility as a cooler for cooling liquids. The steam Is Introduced 
through a hollow hub, and passes through large pipes and ont of smaller 
tubes radially attached to them. It thus enters a large drum, whence It 
escapes through a hollow hub. The water of condensation, as It forms, 
flows out of tbe pipes Into the drum, where It Is received upon a spout, and 
flows out through the hub. By shutttngoff the steam and forcing cold air 
or water through the device, It may be used as a cooler. 

Improved Sawing Machine. 

WInfleld S. Gerrtsh.Hersey, Mich.— The object of this Invention Is to fur- 
nish a crosscut sawing machine which mav be worked by one man with 
great rapidity, saving time and hands thereby. The invention consists of 
a crosscut saw which moves In a suitable stirrup, and connects by two 
curved plates with the rear of a carriage sliding on the supporting frame. 
A wheel with curved cams or wings Is rotated by a hand crank, and acts on 
elastic rollers of the sliding carriage, producing thereby the rapid recipro- 
cating motion of the sliding carriage and saw. 

Improved measuring Can. 

Marshall M. Barney and S. L. Daily, Leon, Iowa.— Liquid Is admitted 
from the cask to one of the chambers of the measure while being dls 
charged from the other, by means of valves so arranged as to open the 
Inlet orifice and close the discharge orifice simultaneously, and vice versa. 
The vent openings are closed and opened, as required, by a float which rises 
and falls with the liquid in either chamber. 

Improved machine for Bending Wood. 

Barnabas A. Hlggins, New Portland, Me.— This Is an Improved machine 
for forming the tops of shovel and fork bandies, etc.. which forms the 
topi rapidly, and at the same time so gently as not to break or split the 
handle, and will hold said tops In perfect shape until seasoned. The wood, 
being previously steamed, Is by suitable mechanism forced Into forms. 

Improved Still for Refining Oils. 

Cornelius J. Cronln, Bousevllle, Pa.— This Is an Improved still, In which 
the process of evaporating and distilling of crude oil or petroleum may be 
carried on with a considerable saving of fuel, and with greater rapidity, 
and also the formation of sediment on the bottom of the still be effectnally 
prevented. The cleaning of the still Is greatly facilitated, and not required 
as frequently as In the common stills in use. The still is provided with end 
chambers extending below the bottom of the still, Into which the sedi- 
ments are carried by a lateral traveling piece with adjustable scrapers 
moving along a longitudinal gnlde screw turned by reciprocating gear. 

Improved Carriage Curtain Knob. 

Aaron T. Rice, Reavtlle, N. J.— This Invention relates to the construe* 
tlon of carriage curtain knobs, and consists In a cross piece and spiral 
spring, and grooved button on the shank. When it Is desired to turn the 
button, It Is forced on the spring by pressure, and over a shoulder, which 
disengages grooves on the button from a cross piece, and allows it to be 
turned In either direction. When released, the spring raacts and throws 
tbe button outward : and when It is turned for fastening the curtain, the 
groove engages with a cross, and the button Is securely held In position. 
When It Is turned for unfastening, or given a quarter of a revolution, ano- 
ther groove engages with the cross piece, and the button is held in that 
position. 

Improved Washing machine. 

Thomas Stumm, Ada, O.— By suitable construction, by sliding a rubbing 
board up or down, a presser board will be adjusted to leave mjre or less 
space between It and the dasher boaid, as the quantity of clothes to be 
washed may require. The clothes rest upon a curved perforated board 
while being operated upon, which slides back and forth beneath the said 
clothes as the frame Is oscillated upon Its shaft. In using the machine, the 
frame and Its attachments are lowered Into the suds box, and the clothes 
are placed In the space between the presser board and the dasher board, 
and the frame Is oscillated, alternately pressing the suds from the clothes 
and allowing them to be again saturated. When the clothes have been 
sufficiently washed, the frame and Its attachments are raised out of tbe 
suds and the water Is pressed out of them. Suitable mechanism then fur- 
nishes a powerful leverage for pressing the water out of the clothes, and 
enables It to be done so thoroughly that said clothes may be hung upon the 
line directly from the machine. 

Improved Combined Stack Feed Boiler and Trough. 

Henry H. Smith, Smlthborough, 111.— A trough is attached to each side of 
the boiler. These troughs communicate with the boiler by means of aper- 
tures, which are closed by valves. The apertures are long slots at the bot- 
tom of the troughs, so arranged that the cooked meal or food, which is In 
a semi-fluid state, may flow from the boiler Into the troughs, and thus come 
within reach of the stock. 



Improved Washing machine. 

James King, Suckasunny, N. J.— The tub of the machine Is made with a 
flat bottom, vertical ends, and rear side and Inclined forward side. The 
boater, which, when swung forward, raises the clothes from the bottom of 
the box, Is rectangular. A corrugated angle block Is fitted Into the angle at 
the bottomof the Inclined forward side of the box, and against It the lower 
horizontal bar of the beater strikes when swong forward. The ruboer 
board Is corrugated, and upon the lower parts of the end edges are formed 
pivots which enter grooves In the box. so that the said rubbing board can 
be removed and Inserted at will. When washing, the corrugated board Is 
turned back, and Is secured In place by a button. The corrugated board 
and the beater, when swung forward, form a triangular space, into which 
the clothes are compressed by the forward movement of the beater, to fall 
back Into the water, and be again saturated as the beater moves back. The 
beater may be operated from either side of the machine. 

Improved Wrought Iron Grating. 

Daniel D. Boyce. New York city.— This Is an Improved grating to cover 
openings In the sidewalk In front of stores and other places where they 
will be walked upon, which shall be so constructed as to prevent people 
from slipping upon tbem. The Invention consists In an Improved wrought 
Iron grating, having the upper edges of Its bars roughened by having pro 
jectlons and depressions formed upon them. 

Improved Temporary Binder. 

Charles W. Balrd, Bye, N. Y.— This consists of two flanged strips— one on 
each side of the papers or pamphlets filed, or on the covers when the pa- 
pers or pamphlets are bound— and two or more metallic fastening strips 
or wires. The flanges of these strips turn over en and hold the back. The 
broad portion of the angle strips rests on tbe papers when the file Is being 
filled. The papers as well as the strips are perforated to allow the fasten- 
ings to pass through, when the ends are bent down to keep the angle strips 
securely fastened to the papers or covers. 

Improved Churn Cover. 

David M. Pease, Concord, Ohio.— This churn cover Is locked on its seat 
by means of a set screw or spring, and is provided with a flaring cup to re- 
ceive a dasher rod. It prevents spattering of the cream. 

Improved Skirt Protector. 

Richard H. Gardner, Troy, N. Y.— Rubber cloth, leather, or other material 
Is attached so as to Inclose the extremeedge of the skirt, and envelopes a 
cord, which gives a broad bearing surface and adds to the durability of tbe 
device. The upper edge of the protector Is stitched to the skirt or skirt 
lining. 

Improved manufacture of Jewelry. 

Charles A. Gamwell, Providence, JR. I., assignor to American Enamc 
Company, same place.— This Invention consists In producing the body of 
the jewelry of wood, clay, hom t papier mache,OT othercheap plastic mate 
rial, and preparing the outer surface of the same by sizing, and varnishing 
In bronze, gold, silver, aniline, or other colors, or producing by the use of 
emery, fine sand, or other material, and a second sizing, a frosted gold, all 
ver, or other colored surface and finished appearance of the goods. Varied 
and neat effects are thus obtained by very simple means, especially as, by 
painting and varnishing the bronzed or other surfaces in aniline and other 
colors, any desired shade may be produced. 

Improved Shirt* Bosom. 

Jonathan Ramsey, Jr., Mlddletown, Conn., assignor to himself and Mid- 
dletown Shirt Company,samc place.— This Is an Improved shirt besom for 
shirts opening at the back, which Is made of one continuous piece, and 
folded Into regular plaits, so as to produce a neat outside appearance, re- 
tain Its stiffness, and save material thereby. The ldventlon consists of a 
shirt bosom folded of one piece, with side plaits and re-enforced middle 
plaits overlapping narrower plaits at the nnder t-lde, and secured to the 
shirt by the stitching that defines the middle plait, and at each side of the 
bosom. 

Improved Shingle machine. 

Spencer B. Peugh, Salem, Ind.— The shingle blocks are cut from the log 
in the size of the shingles required, firmly attached to a block fastening 
frame, and fed, by the motion of the carriage, to the saw. Each trip of the 
carriage cuts off a shingle from each block. The Inclination of the block 
is then changed for the next trip by a lever, so that shingles with alter- 
nating butt and point ends arecut from tbe blocks. The regular size of the 
shingles Is then produced from the sections so cut by ripping them to 
proper width by a smaller saw. 

Improved Extension Table Slide. 

Wllhelm Valentin, College Point, N. Y.— The rails are provided with 
small rectangular recesses along the edges, and to the middle of each rail 
are screwed metallic bands In such a manner that the outer edges of the 
same project over the recesses, while the space between their inner edges 
forms a groove. The connection of the rails Is produced by one or more 
L-ihaped guide plates, which are screwed to both sides of the rails, run 
nlng with tbelr projecting parts along the baud, and serving also as stops 
for tbe rails when extending the table. The guide plates form also the 
bearings for small rollers, which run, with their conical ends, In similar 
recesses of plates. 

Improved Bush for mill Spindles. 

Edward Dseds, Brighton, Iowa.— The bush is made with recesses, In 
which are fitted the bex.ng pieces, the faces of which bear against the 
spindle and support It. On each of the sides of these pieces is a rib, forming 
the bearing points of the sides, which come in contact with the sides of 
the recesses In the bush. A wedge-shiped piece Is placed in the back of 
tbe recess. In rear of each of the box pieces. Set screws pass through the 
upperends of these pieces, by turning which screws the boxes are forced 
up to the spindle, while at the same time they readily adjust themselves to 
the spindle. By this arrangement, the boxing Is adjusted to the spindle- 
bearing In an accurate manner, while any looseness caused from friction 
and wear is easily taken up by turning the set screws. 

Improved machine tor making metallic Shoe Shanks. 

John Hyslop, Jr., Aoington, assignor to himself and Otis M. Holbrook 
Franklin, Mass.— This Invention consists or a movable die for cutting the 
shank off the metal strip and shaping the edges, contrived also In suitable 
form on the bottom end to form one of the dies for producing the middle 
Dend, and also the reverse bend, and combined with a stationary counter- 
part die. The cutting, shaping, and bending may thus all be accomplished 
at one operation, considerably simplifying and cheapening the machine 
and facilitating the work. There Is also a peculiar arrangement of dis- 
chargers In connection with the cutting dies for throwing off the waste 
pieces. The Invention also consists of a novel arrangement of dischargers 
In combination with tbe stationary bending die, for throwing the com- 
pleted shanks off from It. 

Improved Dish Washer. 

John M. McKesson, Lincoln, Neb.— A lever Is connected to a rod by a 
block having a hole through which the rod passes, and a slotted key wrench 
and locking spring, the slot of the key wrench being somewhat narrower 
than the rod, the rod being notched In the sides to allow the key wrench 
to slide on It, and the spring having a notch which engages the rod when 
the wrench Is slipped on and holds the wrench from slipping ofl. The key 
wrench holds the rod so that the lever will lift a basket and let It fall ; and 
11 also serves for turning the basket forward and backward, at the same 
time the lever Is worked, to Increase the action of the water. When the 
dishes have been sufficiently washed, the cover and lever are taken off and 
the key wrench Is again applied, and Is used for a handle for lifting the bas- 
ket out of the washing vessel. 

Improved Buggy Top. 

Jolnvllle F. Fowier, Carrollton, Ohio.— This top folds neatly and eastly 
together, and carries the back Into such shape between the stays that It Is 
not exposed to tbe dust and wear by hanging over the body of the carriage. 
The Invention consists of two bow sections or frame*, which are pivoted 
to the main supporting stays, and folded toward the same. Horizontal 
Jointed stays stiffen them In upright position, while Inclined side stays, 
plvotedto the main stays, and gearing, by mutilated end pinions, with the 
rear top stays, similarly pivoted thereto, carry the top up or down on 
raising or lowering the main stays for Instant adjustment, and support the 
same strongly and firmly thereon. 
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40 (Jail. Ag'l Boiler $10. Best Steam House 
Furnace 9150, up. Circulars. H.G.Buikley, Cleveland, O. 

For Sale or Exchange — A first claBS Gear 
Cutter with Brown & Sharped Index plate. Also a Bolt 
Cutter; will cut bolts to \ In. Wanted In exchange, 
Crank Planers. George Barnes & Co . , Syracuse, N . Y. 

Makers Woodenware Machinery, send cir- 
culars to P.O., Lock Box 630, New Orleans. 

Patent Right for Sale — A valuable improve- 
ment ou Check Looms. Victor Jaggl, P.O., tiolyoke, Ms. 

An Experienced Engineer and Draftsman, 
speaking French and Span! fell, offers himself as traveling 
Agent In the Spanish American States, where he has had 
large experience, for a house dealing In Machinery and 
Engineers Supplies. The best of reference andguaran- 
ties given. Address B. H. Rogers, 238 Seventh St., N.Y. 

A First Class Tool — Aiken's Brad Awls, 
Tools, Saw Sets and Pocket Wrench, manufactured by 
F. H. Alkcn, Franklin, N. H. 
Models made to order. H.B.Morris,Ithaca,N.Y. 

For Sale Cheap— One 20 H.P. and three 8 
Horse Power New Firebox Boilers, by Frlck & Co., 
Waynesboro, Pa. 

Wanted— To trade Gold Watch for Foot 
Power Lathe. S. J ., 39 Madison St. , New York. 

For accurate working drawings of machi- 
nery, to orde-, or new mechanical Ideas properly carried 
out, apply to R. Thompson, Brldgepoit, Conn. 

Wanted — To purchase a Patent Right on 
some light machine or Implement. Parties having a 
good Patent for sale will address J. A. Pollock, Hunt- 
ingdon, l'a. 

Linseed Oil Presses and Machinery for 
Sale. Perfect order. Very cheap. Wi1ght& Lawther, 
Chicago, 111. 

G. Schilling, Lawrence, Kansas, wishes to 
purchase a good machine press for making flo wer pots. 

Magic Lanterns for Public Exnibitions. 
Profitable Business, requiring small capital. Catalogues 
free. McAllister, 49 Nassau St., New York. 

For Sale — Stale and County Rights of a 
Dough Kneader and Cutter," patented April 21, 1874. 
Address Frank Mockll, Galveston, Texas. 

Wanted — A job of manufacturing, by a 
party who has Power, Hird and Soft Wood Timber. 
Address W. B., La Orange, Lorain County, Ohio. 

Nickel Plating — Pure Salts and Anodes of 
all Sizes on hand; Polishing Powders also for sale by 
L. & J. W. Feuchtwanger. 180 Fulton St., New Yoik. 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey, Farrell & Co ., Pittsburgh, Pa. 

Forges — (Fan Blast),*Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

Silicates of Soda, Soluble or Water Glass 
manufactured by us in all quantities for Paint, Artifi- 
cial Stone, Cements, and Soap. L. & J. W. Feuchtwan- 
ger, 180 Fulton St., New York. 

Boilers and Engines, Second Hand. Egbert 
P. Watson, 42 Cliff St ., New York. 

Mills & Machinery for mTg Flour, Paint, 
Printing It k,Drugs,&c. John Ross, WllllamsburKh.N. T. 

L. & J. W. Feuchtwanger, Chemists & Drug 
and Mineral Importers, 180 Fulton St., N. Y., manufac- 
turers of Silicates of Soda and Potash, Soluble Glass, 
etc.; Hydrofluoric Acid for Etching on Glass; Nickel 
Salts and Anodes for Plating. 

For the very best Babbitt Metals, send to 
Cooard & Murray, Iron and Brass Founders, 30th and 
Chestnut Sts., Philadelphia, Pa. Circulars frae. 

To Inventors — A manufacturing company, 
with the best facll'tles for Introducing, will take the 
exclusive control of some small article (either In wood 
or lror) to manufacture and sell on Royalty. None but 
flrst class Inventions will be considered . Address Lock 
Box 18, Providence, R. I. 

Taft's Portable Baths. Address Portable 
Bath Co., 156 South Street, New York city. 

Iron Planers, Lathes, Drills, and other Tools, 
new and second hand. Tully & Wilde, 20 Piatt St, N.Y. 

Amateur Astronomers can be furnished with 

food Telescooes at reasonable prions. Address L. W. 
utton, Outlet nn Box 218, Jersey City, N.J. 
For Surface PKners, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

The "Scientific American" Office, New York, 
Is fitted with the Miniature Electric Telegraph. By 
'touching little buttons on the desks of the managers, 
signals are Bent to persons In the various departments 
'Of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price 15. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated .Catalogue. 

All Fruit-can Tools,* erracute,Bridgeton,N. J. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
'send to the Union Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
address Mllo, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,2S Cornhlll, Bjston.Ms. 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
these goods popular. Homer Foot & Co., Sole Agents 
lor America, 20 Piatt Street, New fork. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, inside page. 

Buy Boult's Paneling, Moulding, and Dove- 
alllng Machine. Send for circular and sample of work. 
©. C. Mach'y Co ., Battle Creek, Mich .. Box 227. 

Automatic Wire Rope R. R. conveys Coal 
Ore, Ac .. without Trestle Work. No. 34 Dey street, N. Y 

A. F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 34 Dey street, New York. 

Beet Philadelphia Oak Belting and Monitor 
Btlichtd. C. W. Arny, Manufacturer, S01 A 303 Cherry 
'fit., Philadelphia, Pa. Send for circular. 



Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 93, 95, 97 Liberty 
Street. New York. 

Steam Fire Engines — Philadelphia Hydrau- 
lic Works, Philadelphia, Pa. 

Bone Mills and Portable Grist Mills. — Send 
for Catalogue to Tully & Wilde, 20 Piatt St., New York. 

For descriptive circulars, and terms to 
Agents of new and saleable mechanical noveltles.address 
James H. White, Newark, N. J., Manufacturer of Sheet 
and Cast Me'.al Small Warns. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertisement on out- 
side page . Send Postal Card for Circular and Price List. 
Emerson, Ford & Co., Beaver Falls, Pa. 

Iron Roofing — Scott & Co., Cincinnati, Ohio. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price. F. C. Beach & Co. ,263 
Broadway.New York. 

Millstone Dressing Diamond Machines — 
Simple, eflectlve, economical and durable, giving uni- 
versal satlsf ac tlon. J. Dickinson, 64 Nassau St. , N.Y. 

Keuff el& Esser, largest Importers of Draw- 
ng Materials, have removed to HI Fulton St., N. Y. 

Portable Engines 26^hand, thoroughly over- 
hauled.at X Cost. i.H. Shearman, 45 Cortlandt St ., N . 7. 

Hand Fire Engines, Life and Force Pumps 
for fire and all other purposes. Address Bumsey & Co., 
Seneca Falls, N. Y., U. S. A. 

Teleg. Inst's and Elect'l Mach'y — Cheap 
Outfits for Learners. The best and cheapest Electric Ho- 
tel Annunciator— Inst's for Private Lines— Gas Lighting 
Apparatus, Ac. G. W. Stockly, Scy., Cleveland. Ohio. 

Metals — Scotch and American Pig Iron, Bar 
Iron, Steel, Copper, Tin, Lead. Spelter, Antimony, &c. 
Samuel B. Leach, 93 Llbeity Street, New York. 

Pattern Letters and Figures, to put on pat- 
terns of castlngs,all sizes. H.~W.Knlght,SenecaFall8,N.Y. 

Protect your Buildings — Fire and Water- 
proof ! One coat of GHnes' slate paint Is equal to four 
of any other; It fills up all holes in shingle, felt, tin or 
Iron roofs— never cracks nor scales ofl; stops all leaks, 
and Is only dOc. a gallon ready for use. Local Agents 
wanted. Send for testimonials. N. Y. Slate Roofing 
Co.. 6 Cedar St ., P. O. Box, 1761, N. Y. 

Engines, Boilers, Pumps, Portable Engines 
Machinists Tools. L.Ji. Shearman, 45 Cortlandt St., N.Y. 

Rue's " Litt'e Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L. Chase & 
Co.,98,95,97 Liberty Street, New York. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymonth & Jay,Brooklyn,N.Y. 




W. A. A. will find directions for molding 
rubber on p. 283, vol. 29.— R. T. T. will find full direc- 
tions for lacquering on p. 362, vol. 30— D. T. Is Informed 
that we have repeatedly cautioned our readers against 
being deceived by mineral rod men.— B. F. T. will find 
directions for enameling cooking utensils on p. 137, vol. 
27.— D. S. Jr. will find a full description of an Induction 
coll on p. 261, vol. 25 — W. U. L. will find an explanation 
of an Ice boat sailing fasti- r than the wind on p. 43, vol. 
23.— J. J. M. will find rules for proportioning safety 
valves on p. 363, vol. 29.— G. W. B. will find directions for 
repairing meerschaum en p. 202, vol. 27 —J. MeD ., who 
asks as to f ulmlnattngpowder, must sendhls address.— 
C. H . C. will find an answer as to transparent colors on 
p. 390 of this Issue.— W. C. will find directions for clean 
lngbtassonp. 102, vol. 25. For dyeing cotton goods, 
see p. 405, vol. 29 — J. O'C. on the circle squaring ques- 
tion Is right, and the " Professor " wrong.— J. B. H. will 
find a recipe for grafting wax on p. 348, vol. 24. 

J. A. L. says: I have an engine of 24 inches 
stroke, with a direct acting slide valve, which cuts off at 
16 Inches. I wish to change It so as to make It cut off at 
20 Inches or at full stroke. How can I dolt? A. More 
data would be required to enable us to answer this ques- 
tion. Your best plan will be to refer the matter to an 
engineer. 

H. G. D. asks : 1. Have tubular grates, car- 
rying a current of water from the pump to boiler 
through them, ever been In use or been patented? A. 
Yes. 2. If a tube carries a current of water from the 
pump of an engine through the firebox to the boller.and 
the current should cease by stopping the pump, would 
the water divide or be driven out of the tube by the 
great heat, the pressure of the boiler being on the tube 
to the check valve below the fire ? A. The tubes would 
Boon be filled with steam. 

D. asks : Why does chloral hydrate decom- 
pose the cork of the bottle ? A. We have kept a large 
quantity of chloral for several years In a glass-stop- 
peredbottle, which 1b the proper plan. Wlthcork.lt 
forms by decomposition certain substitution products 
which .gradually destroy the cork. 

J. B. R. asks : 1. Is there any practical 
method of getting an electric light of even moderate 
Intensity without using carbon points? If there be, will 
you tell me where I can find a description of It? A.See 
description of Mr. A. Ladlguin's electric lamp, p. 337, 
vol. 29. 2. Can frlctlonal electricity be Induced in suf- 
ficient quantity to create light ? A. Yes, but only with 
considerable expense and complicated apparatus, and 
even then the experiment Is not free from danger. 

A. A. asks: 1. When a person is poisoned 
by arsenic, what parts of the body are first and most af- 
fected, and how does this poison operate? A. It first 
affects the stomach, producing nausea, pain, burnings, 
vomitings, etc. Besides these local effects, there are 
others of a general character, such as general suffer- 
ing, heat, and effect upon the pulse and respiration. 2. 
Does arsenic operate on the body In the same way that 
quicksilver does? A. Quicksilver Is not a poison at all. 
It was formerly frequently administered as a purge. 

J. 0. R. asks : Is there any mode of intensi- 
fying one pole ol a battery In relation to the other ? 
Forexample, I would like to Increase the attraction of 
the negative pole, without changing the positive. A. 
This cannot be done. 

Y. L. asks : How can I distil water for ma- 
king sensitized paper with ? A. The water derived from 
melted ice will be sufficiently pure if you filter it. 



C. S. P. says : 1. I tried making ink as pel* 
formula on p. 160, vol. 27. A drngglst tells me there II 
no Buch thing as sulphate of Indigo : so I dissolved lndl - 
go with sulphuric acid. Although I have used much 
more Indigo than recommended and as little acid as pos 
slble, my Ink Is very pale when first used. What can 
I do to bring up the color ? A. Your mistake was in the 
character and amount of tbeacld which you employed. 
Buo up In a porcelain mortar 1 oz. of Indigo with 6 ozs. 
of fuming oil of vitriol. Ordinary oil of vitriol may 
also be employed to dissolve Indigo, but more than dou- 
ble the quantity of such acid Is required, and it mnst be 
heated to 130° or 140°. If a sufficient amount of acid be 
employed, almost the whole of the Indigo may be dis- 
solved; and If the liquid be allowed to stand for a few 
hours, It will remain clear on being diluted. It Is then 
filtered, and the filtrate will be an Intense blue. 2 What 
Is white copperas, as per p. 203, vol.29? A. Copperas, 
when heated moderately, parts with six sevenths of Its 
water of crystallzatlon and becomes grayish white 
This Is probably what yon mean, and 1b thejerrisulphas 
ezsiccata of the pharmacopoeia. 

R. L. asks: 1. What amount of water must 
I put In aquafortis for washing down brick walls? A 
Four gallons of water to one of aquafortis. 2. How can 
I color cement to make It black? A. Try lampblack. 
As to power of engine, Bee our recent Issues. 

J. E. B. says : I have a small stationary en- 
gine, 2x4 inches. The cylinder heads are X Inch thick, 
and the crank shaft Is % and 1-16 Inch In diameter. The 
Bteam chest and cover are held on by four % Inch bolts. 
The steam chest Is about 2x31nches, the cover being 3-16 
Inch thick. Woul.l the above engine bear 120 lbs. steam 
and give power enough to drl ve a small road steamer by 
gearing from crank shaft to driving shaft ? A. The en* 
glne lb rather light for such work ; but If ltls well built, 
It might answer. 

J. J. asks: Can two boilers of different size 
and style be set beside each other, connected by the wa- 
ter pipe and steam pipe, and have the water always at 
at the same level in each ? For instance, take one boil- 
er of 50 Inches diameter with 30 three Inch tubes,and one 
boiler 44 Inches diameter with 2 ten Inch flues. Will 
tbeboller which generates steam most rapidly force the 
water from Itself to the other/ a. The arrangement 
might possibly be made by very careful management, 
but It would be very dangerous, and should on no ac- 
count be permitted. 

B. R. asks : How can I propel a boat for 
hunting wild geese (boat Is 12 feet long; without caus- 
ing disturbance enough to scare the geese before get- 
ting within gunshot I A Use a propeller about 10 inch 
es In diameter at least. It would be necessary to bang 
It underthe boat, bo as to get sufficient Immersion. If 
you bnlld such a boat, we are sure that our readers will 
belnterested in hearing of the resnlt. 

S. H. P. says: 1. Two locomotives that will 
pull 23,000 Iba. each are hitched together and started In 
opposite directions. What la the strain on the shackle 
between them? A. 20.0C0 lbs. 2. Which engine will 
pull the greatest load, one with 4 drivers with 18 tuns on 
drivers, or one with the 18 tuns on 2 drivers? A. If the 
weight Is properly distributed In each esse, there will 
be no difference In the tractive force. 3. Will an engine 
weigh anymore pulling than not pulling, providing she 
pulls on an exact level with her cylinders? A. No. 

R. & W. T. asks : Is there any way to ren- 
der paper permanently translucent or transparent with- 
out the use of grease or acid? A. We know of no way 
of doing this. 

T. asks for a recipe for covering the inside 
of iron water pan In a bouse furnace. By the evapora- 
tion of water by heated air, oxidation Is carried on very 
rapidly, and ihe pan becomes caked and filled with rust, 
which, If the water happens to be Impure, emits a foul 
odor. A preparation that could be laid on the Inside of 
the Iron pan, and not be Itself affected by the action of 
heat or water, w uld be of widespread benefit. A The 
lining which is generally used and answers these re- 
quirements is a lining of porcelain. See p. 1S7, vol. 27. 

M. says : In your answer to R. J. H., No, 
21, you say: "Electricity Is a motion transmitted 
from particle to particle ofthe wire." This might seem 
probable where only an ordinary Morse circuit Is 
worked, but when a wire Is duplexed, that Is, worked 
with Steam's duplex Instruments, In opposite directions 
at Bame time, howls It possible? A. Various theories 
have been advanced; but the fact of the matter 1b that 
until the exact nature of electricity Is known, all such 
questions as youra will have to remain unanswered. 

C. E. T. says: A mirror displayed one morn- 
ing an unusual phenomenon. Its surface was embel- 
lished with a cr yptallzatlon of some volatile substance, 
which was deposited on over half Its area, and which 
resembled the frost on the window panes. There are 
no sinks or drains from which gases might arise In the 
room. Several rooms In the building contain similar 
mirrors, but only mine shows signs of the deposit. A. 
The surfaces of seme specimens of glass are more hy- 
groscopic than others, and It might have been due to 
the condensation upon such a surface, the form of the 
apparent orystallzatlon having been determined by 
some structural peculiarity of the glass. 

E. J. W, asks: 1. In your opinion how long 
wonlda plate of pure cast zinc, oie fourth Inch thick, 
last If exposed to the elements ? A. Very many years. 
2. Is the coating of oxide formed by the atmosphere a 
perfect protection from the elements? A. It Is gener- 
ally regarded as excellent, but we have no authority for 
seating that It Is perfect 3. Is the oxide soluble or In- 
soluble In water? If Insoluble, will It oxidize deeper 
after the coating has once formed? A. Some samples 
of oxide of zinc are sensibly soluble In water, others 
are not, according to the method of their production. 
However, water never dissolves more than a millionth 
part of Its weight. 4. Has pure zinc ever been known to 
rust? A. It oxidizes when exposed to a moist atmo- 
sphere. 5. When exposed to the elements, which lathe 
most enduring, silver or zinc? A. Silver Is not oxid- 
ized at any temperatnre either In a dry or moist atmo- 
sphere ; zinc Is. 6. Will pure zinc ever change In color 
after It has become exposed to the atmosphere and be- 
come fully oxidized? A. It should not do so. 

H. L. asks : What is indigo, chemically ? 
A. Indigo consists of a number of substances: 1st, min- 
eral matters of various percentages; 2d, Indigo glue; 
3d, Indigo brown; 4th, Indigo red; 5th, Indigo blue, or 
iudigotine, Ci 8 H 10 N 3 O 3 , the peculiar dye material for which 
the Indigo Is valued. 

E. asks : What is the best battery for using 
onthe animal organism, as In cases of poisoning ? A. 
Batteries alone are not used for medical purposes. You 
had better uae a small coll. 

J. A. R. asks : Will the lye from wood 
ashes loae any of Its soap-making properties If left 
aeveral days before using? A. No, especially If not ex- 
posed to the air. 



T. O. T. asks : Can you tell me of some sim- 
ple method of exhausting the air In a email chamber 6 
Inches by 6, fitted with two airtight faucets, one on each 
a lde? How can I compress Into the same chamber two 
or more atmospheres ? A. There Is no simpler method 
than that of using an exhausting and condensing air 
syrloge. 

W. P. B. asks : 1. Where can I send and 
getsampleaof the different woods? A. Not offered for 
aale; collected and prepared by private collectors. 2. 
Canyoutellme a good work on foaalla? A. Dana's 
" Manual of Geology" contains the beatgeneral account 
of foaalla, and the volumes devoted to palaeontology, 
of the varloua geological surveys of the States and Ter- 
ritories, the best particular dedcrlp'lons. 8. Can you 
name any work on derivative wooda ? A. None having 
• hla title. 4. Can you give me the address of Dr. I. I- 
Hayea. the arctic explorer? A. We believe It Ip Polladel- 
phla.Pa. 5. For what and how is gun cotton uaed? A. 
Gun cotton la advantageously uaed In blasting, being 
exploded by the electric epark. Also as a substitute In 
some cases forf ulmlnatlng mercury In gun caps, when 
mixed with chlorate of potasaa. 6. Was the steamship 
President, which was wrecked In 1811, an American or 
anEngllsh vessel? A.American. 7. Are the lump6 and 
bogsln wet places the result of deposit ? If not, what 
causes produce such formations? A. Deposition of 
silt, and the accumulation of vegetable growth in suit* 
able places. 8. Can you name a work on the stuffing of 
birds and animals? A.See the Instructions published 
by Smithsonian Institution. 9. In putting up alcoholic 
specimens, Is pure alcohol used ? A. Yes. 

N. A. S. asks: How can I bleach wood tar? 
A. Wash repeatedly with caustic soda, water, and oil of 
vitriol. 

M F. J. asks : Can you give me a recipe 
for dissolving copper wire In some kind of acid? 4.. 
Dissolve 1 lb. of cooper ln2^ lbs.of s'rongnltric acid,, 
Wiilch has been previously mixed with %% lbs. of water. 
On crystalizlDg out the resulting body, you should ob- 
tain nearly 3 lbs of nitrate of copper. 

C. M. asks : Is there any substance which 
can be poured Into a type metal mold, get hard, and 
have the same color as Ivory ? A. To llquidcbloilde of 
zmc of 50° to 60° Baume, add 3 per cent of sal ammoniac 
then add zinc white uuMl the mass Is of proper consist - 
ence. This cement may be run Into molds, and when 
hard becomes as Arm as marble. 

J. F. B. says: 1. I have contended with' 
many friends In Nevada that the liability to frost at any 
time during summer, near the streams, Is mainly due to 1 
the lands being saturated with snow water, and not nn- 
frequently overflown. I find by experiment that the' 
water flowing down these valleys always maintains Its* 
level from one Bide of the valley to Ihe other, no matter 
bow wide; and I also And that there are veins below- 
the surface of the lowlands which convey the wafer 
from the streams or main channels to all points In the 
valleys, according to Its level In the streams. If we; 
dig for water, a half mile or more from the stream, wa* 
arc always sure to flnu It when reaching the level wlthi 
the main stream, and this water will rise and fall as the 
stream rises and falls ; and these streams are exceeding 1 - 
y crooked, consequently the water passes oJF»owly>„ 
very frequently overflowing lis banks. How I argue 
that, If these streams are straightened, the water wouldl 
pass off more rapidly and not fill their channels by four 
or five feet, thus leaving the lands high and dry, allow- 
ing them to become naturally warmed by, the heat of 
the summer's sun; while the frosts, with the damp and 
chlilynlghts, would disappear, and. tfce laa<** oecome 
more adapted to the cultivation oftteader plants; but 
at present, these lands, rich with alluvium, are always 
durlngthesummermonths saturated- to thelrsurlacia 
with snow water ; and farming ie net a success In cone-e 
quence of frosts. lam speaking more particularly of 
the valley of the Humboldt? and I also maintain that 
these lands, drained as aforesaid and warmed by the ge- 
nial rays of the sun, would not be frozen by the influ- 
ence of the surface Irrigation. Are those ideas In ac- 
cordance with scientific principles? A. Your Ideas 
seem entirely reasonable. 2. In drinking anything hot.. 
we naturally suck wind Into the mouth ana swallow ;- 
does thla wind assist In filling the stomach ? If so, then 
we cheat ourselves of half our meals. A. The wind 
goes Into the trachea, not Into the te'ophagua. 3. If 
the dead were each Incased In an airtight Baicopaagus,' 
and burled, would not the process meet the derm-ode off 
thpse who are becoming alarmed at the preseatavstema 
of burial? A. No. 4. Is there any book or series of: 
books published which contains the constitution andj 
codes of all thediflerent States In the Union? A. "TOO: 
know of no book of this kind. 

B. L. asks : What ingredients shall 1 use 
with lime to color a new brick wall before tuekpolnt. 
lng It ? I want the color of the best red brick, to retain 
Itscolorand not wash off In a wet climate. Can such a 
composition be made without lime? A. Take a light 
coloredcement and stain It with Spanish brown or Ven- 
etian red, or with a little of each , to produce a color to 
suit ; If too dark, mix with lime to make It lighter, and 
apply as a rash. But this will give a rough application 
suitable for rear or side walls only, and hardly fine 
enough for front. 

J. P. S. says: 1. I am running light ma- 
chinery with rented power; the main shaft Is driven by 
a 40 horse engine and makes two hundred revolntlons per 
minute. I use a three Inch belt from a 20 Inch pulley or 
main shaft to a 15 Inch on my countershaft, and I have 
plenty of power. What size of engine would I require to 
drive my countershaft? A. If you are using all the 
power transmitted by the belt, It would be well to put 
In at least a three horse engine; an answer of this kind 
must, however, be very Indefinite, as an actual test Is 
the only sure guide. 2 What Is the new eteam hammer 
at Woolwich, England, used for? A. For forging guns 
and armor plates 3. Is there any kind of acid that, I 
could soak garden peas In to kill tbe bugs and not de- 
stroy the growth of the peas? A. We do not know of 
any. 4. How can I soften bone so as to cut It easily, 
and so that It will get hard again ? A We do not think 
that It can be done with ordinary bones. 

R. D. B. asks: 1. Is there a saving of steam 
by Juat opening the throttle valve enough to let the en- 
gine runat full speed, or la It better to open It wide? 
The englns has a governor. A. If the governor controla 
the epeed of the engine lust as well with the throttle 
wide open, there will be little, If any, difference. 2 How 
can I make a red or brown paint for steam pipes, that 
will not burn off? A. There Is a very gooi material for 
such purposes called black varnish, made from petrole- 
um, which can be purchased ready for use. 

B. asks : What is the cost of building a 
first class Pullman palace car ? Has a car already been 
built at a cost exceeding $50,000? A. We believe the 
average price ranges from £30,000 to 935,000. The most 
expensive car of which we have heard costB about $50 
000. 
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W. J. R says: 1. I have always had a taste 

for machinery and mechanical engineering ; I have stud- 
led several books pertaining directly to these eunjects, 
as well as understanding geometry quite thoroughly, 
and algebra as far as cubic equations. I am now trying 
to get Into a machine shop as an apprentice, believing 
that the theoretical knowledge I cao gain from books, 
backed by the practical, obtained In the shop.wlll fit me 
much better fora mechanical englneerthan the former 
alone. Would you advise me to do as I propose ? If 
not, what course do you think I should pursue? A. We 
think that your plan Is a very good one. 2. What are 
the best works to perfect me asa mechanical engineer? 
A. We can recommend all Bourne's works on the steam 
engine. You should also have a good work on physic*, 
such as Ganot's or Dpschanel's, and a reliable treatise on 
workshop practice, such as Knight's "Mechanician and 
Constructor," or the *' Machinist's and Millwright's As- 
sistant." You will alto need a work on drawing. 

T. H. C. asks : Can you give me the actual 
number of pounds of power which constitute a horse 
power ? A. The horse power of an engine or a machine 
Is a unit, originally adopted by James Watt, and now 
generally accepted by engineers. It Is the amount of 
work required to raise 33,000 pounds one foot hlghln 
one minute, or, as It Is commonly stated, a horse power 
is 83,000 foot pounds. 2. Is there any given number of 
pounds, tented by dynamometer, that will equal the ac- 
tual power of the horse? A. A. See p. 320, vol. 28. 

* G. D. R. asks : 1. Would there be a gain in 
power In making a three cylinder tteam engine, by put- 
ting the three cylinders equidistant In a circle and at- 
taching the piston rods to the same crank? A. Such an 
engine Is manufactured tn England, and has been de- 
scribed In our columns. See p. 291, vol.29. 2. Is there 
any simple test for detecting adulteration of linseed 
oil » A. It should have a specific gravity of 0'9395, at 55* 
Fat. 

V. says : Let there be given two boilers, A 
and B. A has two cylinders attached to It, the diameter 
of each of which Is 6 Inches. B has one, of which the 
diameter Is 8-486 inches. AH other thlnes belBg the 
same, would a combination of the powerof the steam 
that Issues from the cylinders of boiler A be lees, equal 
to, or greater than the power of the .steam that Issues 
from the cylinder"^ boiler B ? The areas ol the two 
cylinders of the boiler. A, taken together,are ju»t equal 
to the area of the cvllnderof boiler B. A. If you mean 
to ask which will use the most steam for a given power, 
the single or the double engine, we would say the lat- 
ter. 

B. F. W. says : A friend of mine built a mill 
with an overshot wheel 18!^ feet In diameter ; and In- 
stead of running the water over It In the ordinary way, 
It comes to the top of the wheel and makes a half turn, 
thus running backward or .toward the flume instead of 
runnlngfromlt. Is there not a loss of power iu run- 
ning It in this way, by puddenly changing the course of 
the water? If so, how much? A. There Is a loss of 
power corresponding to the loss of velocity occasioned 
by the turn. 

G. D. F. asks : How can I raise a quarter 
ounce weight half an inch high, by mercury or alcohol 
put In a bottle or a tube? A. We do not get a very clear 
Idea of what you mean. If you Intend to have the 
weight suspended by a cord over a pulley, some mercury 
or alcohol can be attached to the other end of the cord, 
to raise It. By means of a bent tube, the weight placed 
In one legcao be raised by the preponderance of mer- 
cury or alcohol In the otherleg. 

N. O. B. asks : 1. Has the magnet ever 
pointed due north? How much does It vary now? A. 
The variation differs, and is constantly changlngat dif- 
ferent points of the earth's surface. There are points 
In which tbere Is no variation. 2. Is there any person 
who makes a business of making poetry, and where can 
I find him? A. We think that the editor of nearly any 
paper devoted to general literature can give you the ad- 
dress of a number of such persons. 3. Is there any 
pump that will pump water enough to drive Itself ? A. 
No. 

W. D. S. sends an insect which has excited 
considerable curiosity, as to Its origin and what It even, 
tually turns Into. It was first seen In a small stream of 
clear water, which runs only In wet seasons. The Insect 
looked like bright red blood ; but on close Inspection It 
proved to be a small worm. The worms accumulated 
until there was a mass which sparkled and glistened In 
thesun. I cleaned out the stream, but the next day an- 
other mass had accumulated. They are constantly In 
motion In the water; and when out of It and left dry, 
they noon die. Isend a sample Inabottle. A. The In- 
sect Is a specimen of canthocamptus, a genus of ento- 
moatraca,ot the order copepoda, and family cyclopid.ee. 
Characteristics: Foot Jaws small, simple; Inferior an- 
tennae, simple ; ovary single. Four species, one aquatic, 
three marine. Canttiocamptimmlnutus: Thorax and ab- 
domen not distinctly separate, consisting of ten seg- 
ments successively diminishing In size, the last termin- 
ating In two short lobes, from which lbsue two longflla- 
mente, slightly serrate on their edges ; antennae short, 
seven-jointed in the male, nine In the female ; Inferior 
antennae simple, two-Jointed, the first joint with a small 
lateral Joint, terminated by f our retas ; feet, five pairs 
Common In dltches.color reddish, length about 66 Inch 
**M1cographic Dictionary," Griffith & Henfrey. Dr.Par- 
nell states that the Lock Leven trout owes Its superior 
sweetness and richness of flavor to Its food, which con- 
sists of small shellfish and entomo strata. These animals 
aboundln both fresh and salt water. The ova arc fur- 
nished with thick capsules, and Imbedded In a dark 
opaque substance, presenting a minutely cellular ap- 
pearance, and occupying the interspace between the 
body of the animal and the back of tne shell. This Is 
called the ephlpplum. The shell is often beautifully 
transparent, sometimes spotted with pigment; It con- 
sists of a substance known as chltlne, Impregnated with 
a variable amount of carbonate of lime, which prodnces 
a copious effervescence on addition of a small quantity 
of acid; and when boiled It turns red, like the lob 
ster. Sometimes It consists of two valvesunlted at the 
back, and resembling the bivalve shell of a mnseel 
others are simply folded at the back, so as to appear 
like a bivalve, but are really not so ; or they consist of a 
nnmoer of rings or segments (c. tninutus, for Instance), 
All the entomostraca&re best preserved In a solution of 
chloride of lime.— (Hogg's "Microscope, "pp. 557,553,559 ) 
Not useful fora coloring matter. 

W. F. M. asks: Why is it that in some 

steam engines the eccentrics are set In such a manner 
that, when the full throw of one Is up, that of the other 
Is down; and In othersagaln, when the throw of one Is 
up, that of the other Is half way? A. When the eccen- 
trics are set with centers opposite, generally one Is for 
moving the valve when the engine Is going ahead, and 
the other Is for the backing motion. When the center 
of the eccentric Is 90° away from the other, the second 
eccentflc ordinarily moves the cut* off valve. 



J. H. asks: What are the objections to the 
caloric engine ? A. It Is too large and heavy, on ac- 
count of the low pressure generally employed. 

W. B. asks: What is used to fill and make 
cast Iron smooth before painting? A. It Is generally 
sufficient to glveone or two coats of red lead. 

R. F. B. says : I wish to build a sail boat 
for use on a small pond, where there are some spots of 
low water. Which will be tl.e best, a centerboard or a 
keel boat, and of what dimensions shall I make It? I 
want It about 16 feet long and to be a swift runner. 
How shall It be rigged and of what shall It be built? A. 
We would recommend a center board boat, cat-rigged, 
from 6 to 7 feet beam. 

J. L. K. asks : Which runs the easier, a 
wagon with 4 foot wheels or one with 3 foot wheels? 
A. The former. 

C. W. K. asks : How can I calculate rolling 
friction, for Instance, the resistance to the movement 
of a car wheel on the track ? Is there any work which 
treats on this subject? A. It must be determined by 
experiment. See Morln's " Mechanics," Clarke's " Ball- 
way Practice," Pamborn's "Treatise on the Locomo- 
tive," Colburn's "Locomotive Engineering," and the sci- 
entific periodicals. 

R.J. J.— You do not send sufficient data. 
The best waterwheels utilize about .5 per cent of the 
power applied by the water. 

E. W. A. asks: Why is the name live oak 
applied to the tree of that name? A. The name of live 
oak was no doubt applied to this tree on account of its 
great durability, as ttre following quotation from 
Downlng's " Landscape Gardening" (6th edition, p. 126} 
shows: '• The live oak' (querr.u* v renal. This fine spe- 
cies will not thrive north of Virginia. Its Imperishable 
timber Is th« most valuable In our forests ; and, at the 
South, It Is a fine park tree, when cultlv ited growing 
about 40 feet high, with, ho wever.a rather wide and low 
head. The thick oval leaves are evergreen, and it Is 
much to be regretted that this noble tree will not bear 
our northern winters." 

C. R. P. asks: What is the power of a 
steam engine with cylinder 16 inches In diameter and 24 
Inches stroke, with steam at SO lbs. per squarelnch, 
slides cutting ofl at 9 Inches, and running at 75 revolu- 
tions per minute? A. As we have frequently pointed 
out In former replies, questions of this nature cannot 
be answered with any degree of certainty, unlets fur- 
therdata are given, that can only be determined by ex- 
periment. For Instance, In the present case, although 
the pressure of steam In the boiler Is 30 lbs., we can only 
guess at the Initial pressure In the cylinder; and al- 
though the point of cuttlng-off is given, we cannot de- 
cide, except by experiment, whether wire-drawing also 
takes place. Lastly, we can only estimate the back 
pressure. If the case Is of much Importance, you had 
better call In an engineer. 

T. J. says : I have a small bath boiler, 10 x 
36 Inches, to run an engine 1^x3 Inches; the fire Is below 
one end and the heat goes up around the bolltr about 
half way. A coal fire will run the engine slowly, but a 
wood fire Increases the speed to about double that of 
the coal. I would like to knew how tonxltsoas to 
run the engine with a coal fire. It can be done uy brick- 
ing the hollerln and exposing almost all of the surface 
to the fire; but that Is not practicable tn this case, as the 
boiler Is In the third story. The engine exhausts Into 
the chimney and Is about 5 feet from the boiler. A. We 
do not understand whether or not you are troubled 
about the draft. If not, It might be well to raise your 
grate. If the draft Is bad, probably there Is something 
wrong with thechlmney, or the manner of connection. 

P. S. asks: 1. What can I saturate or 
paint a cubic foot of 1J£ Inch boards with, to make It 
much harder and durable for Iron to rub against? A. 
Timber Impregnated with corrosive sublimate, resinous 
matters, or creosote Is said to be harder than before. 2. 
Will It do to have a cistern sunk In the cellar of a house 
for holding the water from the roof, without damaging 
the water? Of course, I will have a drain for the over 
plus. A. Such cisterns are very common . 3. Is the wa- 
ter from felt roofs fit for drinking and cooking pur- 
poses? A. Yes. 4. Which Is the cheapest and best for 
a siphon to be used for water for drinking and cooking 
purposes? A. Galvanized Iron will answer very well. 

C. McC. says : I am running an engine in a 
mine; ihe boilers are 2,500 feet from the engine. We 
have lately cove edoursteam pipe from boilers to en 
glne; it takes the same pressure at boilers to do the 
work as before we covered pipe. J. C. thinks I had 
ought to run with less steam on account of the pipe be- 
ing covered. I claim that It makes no difference as to 
pressure, but that steam can be made and kept up with 
less fuel on account of less condensation. Which is 
right? A. You do not send enough details. As a gen- 
eral rule, the loss of pressure Is less with covered pipes 
than In the case where they are exposed. 

A. D. P. asks : Is there any compound for 
removing scale In boilers, which it will be prudent to 
use under any and all circumstances? We are obliged 
to use water from various localities, and the Impurities 
with which we have to contend are, of course, constant- 
ly changing. A. We do not know of anything of so 
general a preventive character. 

W. C. says : 1. I have a small boiler that 
leaks badly under the firebox. What would be the best 
remedy to stop it? The boiler is 6x6)f Inches, and is con- 
nected with a small cylinder, 1x2 J^ inches stroke. A. A 
rivet or patch, If the sheet Is cracked; caulking, If the 
Jolntleaks. 2. I have constructed a telescope like that 
described on p. 7, vol. SO, and I use a double convex lens 
for the eyepiece. Would a plano-convex lensmagnlfy 
more? A. No. 

W. S. W. asks : 1. What is the correct de- 
finition of sound ? A. Sound is a peculiar sensation ex- 
cited In the organ of hearing by the vibratory motion 
of bodies, when this motion is transmitted to the ear 
through an elastic medium. 2. If there were no ear, 
would there be any sound? A. Not as we understand 
It. 3. Is not sound produced only tn the ear and no- 
where else? A. Yen. 4. About what s'ze are the pieces 
of skin which are grafted? A. See p. 312, vol. 30. 5.18 
the function of the spleen known positively? A. We 
believe not. 

W. T. W. asks : Which is the proper way 
to put a burr on a bolt, with the flat side towards the 
h»ad, or the beveled edges toward the bead? A. So 
that the convexity Is toward the bead. 

W. P. S. asks : Can you tell me what course 

of study in mechanical engineering Is necessary after 
leaving college, and on what terms are learnera taken 
Into machine shops and engineering works ? What 
time Is necessary to learn the trade ? A. If you go In- 
to a machine shop, the pay will be merely nominal, say 
fifty cents a day. Many young men pursue this course 
with very good results. 



S. P. B. asks: Upon what conditions are 
road a' earners permitted to run on common roads, in 
the States where they are now being used ? A. We be- 
lieve that In general matters of tbls kind are settled by 
tne township or county authorities. 

J. H. O'K. says : A friend of mine has a 15 
horse engine of about 3 feet 6 Inches stroke and 6 inches 
bow ; the engine itself runs well enough, but It "whoops*' 
In the exhaust so much that It can be heard for nearly 
a mile. I contend that, If you reduce the exhaust pipe 
to one half its diameter and dispense with a bell whieh 
Is on the top of pipe, it will avoid all " whooping." Am 
I right? If not, what will prevent it, as It annoys me 
and my neighbors very much? A. It seems probable 
that your plan would stop the noise, which, however, 
seems to give Indications of a very perfect exhaust. It 
might Increase the back pressure slightly, to make such 
a change as you propose. 

F. D. says : 1. In the cab of a locomotive 
that had the vacuum brake,I saw something shaped like 
two long-neck squashes, Joined together at the top. The 
fireman says that there Is an arrangement Inside such 
that, when steam Islet on, It draws the air out and 
forms a vacnum. What Is that arrangement, and Is it 
patented? Is It as economical as a vacuum pump would 
be In the use of steam ? A. It works on the principle 
of the ejector condenser, or the steam siphon. Proba- 
bly it la not as economical as an ordinary pump, but it 1b 
more convenient. 2. Would not an engine fitted for 
steam run If the exhiust pipe were kept In a vacuum 
and the supply pipe opened Into the air, without using 
steam ? A. Yes. 

P. W. D. asks : What kind of wire gauze 
Is used for miners' lamps? A. Usually brass gauze, 
made of No. 20 wire, with 36 meshes to the Inch. 

F. H. D.asks: If it takes a certain amount 
of steam to drive a pluton six Inches, will it take as 
much again to drive It twelve inches, with the same 
pressure upon It ? What Is the proportion of steam be- 
tween a long stroke and short stroke of piston with the 
same pressure upon each ? A. If, as we understand your 
question, the full pressure of steam Is admitted in each 
case, It will take as much more steam In the second 
case as the length of the second cylinder exceeds that of 
the first. 

P. D. R. asks: 1. Why will a spoon in a 
glass Jar or tumbler prevent Its being cracked when hot 
water Is poured In ? A. Before we attempt to give an 
explanation, we desire to satisfy ourselves of the fact, 
whether or no a tumbler, that will break if hot water Is 
ponred Into It when there Is no spoon present, will not 
break when the spoon is In It. Bnt In attempting to 
make the experiment we encountered the following di- 
lemma : If the tumbler does not break without a spoon, 
when hot water Is poured in. what use Is there of trying 
the experiment with a spoon. If It does break, with- 
out the spoon, onr tumbler is gone, and we cannot try 
what might have happened with the spoon. It Is evi- 
dent that one and the same tumbler must be used ; It 
wlllnotdoto compare different tumblers. If our cor- 
respondent will get over tbls difficulty and prove the 
fact, we shall repeat the experiments and work out the 
explanation. 2. What metals transmit heat and cold 
the quickest ? A. Stiver, gold, and copper. 

A. P., of Vienna, Austria, says, in reply to 
A. M., who asks now to And. the weight of a person's 
head without cutting It off: 1 put the person (of course 
naked) on a balance and get the weight of the whole 
body. Call this P. Have a cask large enough for a per- 
son to sit In, still 1 eavlng space over the person's head 
within the basin. Have a perpendicular line drawn 
on one side of the basin, and mark It with a scale so that 
you can tell, by experiment, how many cnblc feet of wa- 
ter you have lnthe cask. Put water Into the cask up to 
halt Its htght.and mark the place on the scale. Let the 
person sit In ihe water so deep that his head will be Just 
out of water; mark again the place on the scale, and 
the difference of the two places will show exactly the 
cubic volume of the body without head ; let us call this 
v. Let the person plunge entirely Into the water, so 
that the bead also U under water, and mark again the 
place on the scale. The difference of the number 
marked the first time and this number will show the cu- 
bic volume of the entire person Including the head ; let 
us call this V. Now, of course, dlflerent volumes of the 
body being t«ken,the1r weights must be In proportion to 
their cubic volume, and therefore V : (V— v) : : P : x,wherc 
V Is the cubic volume of entire person and v the cubic 
volume of pei son exclusive of the head ; therefore, 
V— v=the cubic volume of the head, and P = the weight 
of the entire person : and therefore x, that Is tbe weight 
of the head, Is very easily found. 

W. D. M. says that A. L. can make artificial 
honey as follows: To 10 lbs. sugar, add 3 lbs. water, 40 
grains cream of tartar, 10 drops essence peppermint, and 
8 lbs. strained honey. First dissolve thesugarln water, 
and take ofl the scim ; then dissolve the cream of tar- 
tar In a little warm water, which you will add with some 
little stirring ; then add the honey; heat to a boiling 
point, and stir fora few minutes. 

C. C. G. says, in reply to J. W. T. S., whose 
chickens suffer from cholera : Putassafcetlda Into their 
drinking water, and I think you will have no further 
trouble wlthchtcken cholera. 

H. A. says: In explanation of the difficulty 
of blowing a disk of paper from a similar disk placed on 
the end of a tube as Illustrated In a recent number of 
your journal, I seod the following solution, suggested 
by an article in the Popular Science Monthly, entitled 
" The Atmosphere as an Anvil." In blowing through the 
tube, tbe force exerted on the paper disk Is confined to 
the area of the Internal diameter of the tube, the actual 
increase of power given by the breath being compara- 
tively small. This column of air. tn order to displace 
tbe paper, must move a column in front, and equal to 
the area of the paper. The disk of card Is of use only to 
steady the paper, so as to keep It In a perpendicular 
position and to keep the forces exerted In parallel lines. 
The stronger and more sudden the blast through the tube, 
the closer will be the adherence of the paper to the 
card. 

Minerals, kto. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

O. D. R.— It consists of carbonate of lime, carbonate 
of magnesia, carbonate of Iron, and silica — D. B.— It Is 
sulphnret of Iron.— M. S.No.l Is black oxide of mangan- 
ese. If this was found at the place where your letter was 
writton.K is Interesting as being the first found In Vir- 
ginia, and showlrg another of tbe few localities in the 
United States where manganese Is found. If there is a 
quantity of the ore yon should have It fully analyzed 
and reported upon. No. 2ls galena or sulphnret of lead. 
— W. J. c— Shall be glad to report on the character of 
the specimens you send, and, If truly valuable, to say so. 
— B.D.— They are garnets of different colors and vari- 



eties— H. B. R.— Send on your specimens.— J. H. C— It 
Is galena or sulphuret of lead — B\ B.— No. 1 is hepatic 
pyrites. No. 2 is iron pyrites.— D. P. S.— The specimen 
contains some magnetic oxide of Iron disseminated 
through aquartzose matrix, but no silver was found on 
assay.— J. M H. writes from New Iberia, La., and sends 
some specimens found on Petit Anse island, where the 
Louisiana salt mines are situated. The topography and 
formation of the Island Is rather curious, being a suc- 
cession of hills and valleys, rising suddenly from an end- 
less salt marsh which surrounds It. The specimens were 
taken from a deep run through one of the hills. The 
lead-looking particles In the sandstone exist inconsid- 
erable quantity. They have excited much curiosity. A. 
The bright crystals of black color and metallic Ins- 
ter'are rhombohedral crystals of specular iron ore. 
Much of It Is attractable by the magnet, and can be 
picked out from the sand by running a strong mag- 
net through it. Some of It contains a certain percent- 
age of titanium. The minute crystals are delicately 
tinted pink crystals of quartz. 

C. H. F. asks : What is slater's cement 
composed of?— T. M. P. asks: How ran I construct a 
simple and cheap dry house lor drying fruit on a small 
scale?— O. J. T. asks : 1. How can I case-harden breech 
actions of breech loading guns, to give them the Clouded 
appearance ? 2. How can I color twist and laminated 
steel shot gun barrels to make them show the twist, as 
we seein Imported ones?— S. H. R. asks ; From whom 
did the negroes spring, and what causes their black 
color?— R. P. asks : How can I make paper Impenetra- 
ble to linseed oil?— B. F. B. says: There is a problem 
which some one has found In a work published many 
years since which Is as follows : " A man at the center of 
a circle 560 yards In cMameter, starts in pursuit of a 
horse running around Its circumference at the rate of 
one mile In two minutes ; the man goes at the rate of 
one mile In six minutes, and runs directly towards the 
horse In whatever direction he may be Required the 
distance each will run before the man catches tne horse 
and what figure the man will describe." I hardly think 
Hadmltsof a solitlon under tbe above conditions ; but 
were tbey reversed, that la, If the man were running at 
the rate of one mile In two minutes, and tbeborse one 
mile In six minutes, what would tbe answer be? 

COMMUNICATIONS RECEIVED. 
The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 
On the Vienna Exposition. By A. D. 
On the Sun's Attraction. By H. B. and by 
A. L. L. 
On Light Freight Cars. By H. S. B. 
On the Madstone. By R. D. S. 
Also enquiries and answers from the follow- 
ing: 

W. E. L.-J, T. W.-M. E.— G. W. H.— P. J. K.— 
E. G. B. 

Correspondents In different parts of the country ask 
Who furnishes plans and machinery for steam laun- 
dries? Who supplies cotton seed hullers.decortlcators, 
and oil presses? W.iere can a subscriber obtain a cider 
press? Who sells chestnut hoops for casks? Who makes 
wire sifters and baskets ? Who makes the best metallic 
self-packing for pistons, with brass rings, etc ? Makers 
of the above articles will probab'y promote their Inter- 
ests by advertising, In reply, la the cJolextifio Akxii- 

C3AX. 

Correspondents whose Inquiries fall to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. Tbe 
address ol the writer should always be given. 

Several correspondents request us to publish replies 
to their enquiries about the patentability of their in- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiries. 

[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

May 19, 1874, 

AND EACH BEARING THAT DATS. 
[Those marked (r) are reissued patents . ] 

Anvil, G. Hornby 151,038 

Auger, hollow, J. D. Walte 151,178 

Ball ear. G. Smith 151,168 

Bale lie, F. L. Bafs 151,000 

Bale tie, J. J. Haglns 151,120 

Balloon, J. Hartness 151,124 

Bath, vapor, C. A. Munro 151,149 

Bed bottom, J. V. Taylor 151,082 

Bedstead, folding cot, W. Wright 151,993 

Bedstead, wardrobe, Harrison et al 151,020 

Beehive, W. T. Bush 150,955 

Bee hives, moth trap for, I. Hobson 151,1*8 

Bell, door, E. C. Barton 150 934 

Blouse, workman's, 8. Laskey 151,140 

Boiler, wash, J. A. Jones 151,031 

Bolt and rivet trimmer, B. Faueett 151,111 

Brick machine, K. T. Barton 151,074 

Bridge gate, draw, Gasser & Severln 150,949 

Broom handles, painting, Kltzmtllcr & Smith... 150,9(2 

Brush, shoe, J. Ryan 150,978 

Burner,- vapor. J. F. Marsh 151,040 

Buttons, machinery for polishing, R. H. Isbell.. 150,960 

Bnttons, polishing, R. H. Isbell U0,959 

Can for cooling milk, G. W. Fluke 151,018 

Candlestick for Christmas tree, G. W. Reusing.. 151,055 

Cane and umbrella handle, G. Edme 150,945 

Car brake, W.L.Beit 181,075 

Car brake, A. F. Gne 151,118 

Car coupling, L. W. Powls 150,974 

Car, damping, F. Peteler 151,156 

Car replacer, E. Newcomb 150,971 

Car starter. Carpenter & Bailey 150,936 

Car starter, C. L. Praeger 151,052 

Car starter, T. Scboley 151,164 

Cars, reflector for railway, C. S.Buck 151,032 
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Carbureter, V. G. Palmer 151,158 

Carpet sweeper, H. H. Herrlck (r) 5,875 

Carriage, child's, W. Stewart 150,984 

Carriage trimmings, rubber coated, A. Albright 150,997 

Cartridge, Hart & Loaan 151,121 

Cartridge loader and cap extractor, Hart & Logan 151,123 

Carving tool, C. Fontana 150,918 

Chnndeller sliding drop light, W. J. Buck 151.088 

Chandelier sliding drop Hunt, B. Thackara 151,171 

Chucks, Jaws for metai. G. B. Stetson 1W.983 

Churn, A. Palmer 151,019 

Churn dasher, D. Moore 150,969 

Churn dasher, S. J. Olmsted 151,152 

Cigar tip former. G. H. Batchelder 151,075 

Clasp for elastic hands, A. Llebenroth 151,036 

Clasp, ticket, H. N. Rucker 150.977 

Clock, H. A. T. Relnecke 151,056 

Clothes frame, L. Magee 151,037 

Clothes line fastening, E. Taylor 150,988 

Clothes pounder.E. Attwell 150,999 

Clothes pounder, M. W. Fry 151,113 

Coffee urn, C. Hitchcock (r) 5,876 

Condenser, electrical, C. A. and I. S. Browne.. 151,004 
rooler for milk and butter, Osborne & Gaston.. 151,016 

Copper by tin, precipitating, T. S. Hunt 150,957 

Cordage, electric conducting, T. L. Reed 151,157 

Corn and potato coverer, F. Dletz 151.104 

Corn, removing germs from, N. A. Conklln 151.092 

Corset steel, M. Tomllnson 151,175 

Croze, J. W. ronng 151,188 

Currycomb, L. Merrill 151,148 

Currycomb, G. H. Waterhouse 151,180 

Cutter head, J. M. Waters 151,067 

Dental tool, H. E. Dennett 150,913 

Derrick, H. Call 151,089 

Desk, school, W. P. Uhllnger 151,177 

Dovetailing machine, A. Davis 151,098 

Drill, rock. R. Fletcher 151,112 

Drilling machine metal, J. Tuff ord 150,990 

Elevator, J. Fenson 151.014 

Engine, petroleum dynamic, J. Hock 151,129 

Engine, steam, J. Houpt 150 952 

Engine house warming fire. H. V. Coleman 150,938 

Engines, relief valve f or fire, G. J. Orr 151,0'5 

Engine, surface condenser, J. Houpt 150,952 

Envelope counting maoblne, etc . . A. A. Rn'eutan 151,158 

Fan, automatic, G. H. Thompson :. 151,172 

Fences, constructing rail, J. W. Graham 151,116, 

Fire escape. R. Bustln 151.007 

Fish hatching box, O. N. Bryan 151.030 

Flange union, J. R Worswlck '51,186 

Flask, molder's, I. MaGulre "151,018 

floor cloths, etc.. F. Walton (r) 5,822 

Flower pot holder. R. Lynch 151,142 

Fountain, parlor, R.V. Brlesen 151,003 

Fruit dryer, E. A.Jones 151,135 

Fruit gath erer, Kelsey & Newton 151,136 

Fuel, artificial, H. Mautlie 151.041 

Fnrnace, hot air, M. Funk....- 151,017 

Gas. generating and carbureting, C. H. Crawford 151,095 

Gas, heating and Illuminating, J. G. Blunt 151.002 

Gas regulator, A. C.Crondal 150,942 

Gate, farm, J. A. Cordray 151,094 

Gate, farm, S. H. Wheeler ... 151,068 

Gates and doors, closing, W. H. McCormlnk 151,145 

Generator, carbonic acid, O. Zwletusch 150,995 

Grain, steaming, W. C. and J.N.Knox 151.014 

Grain binder, H . A. Dletzel 151,105 

Grapple for hoisting monuments, P. B.Stuart... 151,061 

Grate, fireplace, C. Rummcl 151. '63 

Grave mound. J. R. AVams 151,070 

Hand or sad Iron, J. Robertson 151,160 

Harness rosette, rubber-coated, A. Albright 150.996 

Harrow, E. F. Pryor. 150,676 

Harvester, C. B. withlngton 150.992 

Heating apparatus, water, J. H. Walker 1110,991 

Horse bit, C. E. Helnze 151,024 

Horse detacher, C. Metzger 150,963 

Horse power, P. K. Dederlck 151,011 

Horse power brake, H. N Farley 151,110 

Horses from straying, preventing, D. A. Johnson 151.134 

Horse shoe, W. Fawceltt 151,018 

Horseshoe blanks, bar for, Carruthers et al 151.091 

Hydrant, C. McComas 151,042 

Ice cream freezer. Conner et al 151,093 

Injector for ventilating, J. H. Irwin 150,958 

Insect destroying compound, J. D. Braman 151,078 

Jack, lifting, M. B. Henry 151,126 

Kaleidoscope, O.G. Bush 151.G05 

Kaleidoscope object box, C. G. Bush 151,006 

Knitting machine cam, R. D. Leech 150,964 

Knitting machine cam cylinder, R. D. Leech 150,966 

Knitting mach'ne cyllnd r, R. D. Leech 150,965 

Ladder, fireman's, J. J. Hartman 151,123 

Lamp, A. Combs 150,939 

Lamp.S. S. Kirk 151,137 

Lampcollarand shade holder, G. W. Hadneld 150,950 

Lamp, fountain, W. 1. Jeffery 151,133 

Landroller, A. Tltlow 151.174 

Lap table, L. M. Chapman 151,090 

Lead, making white, C.J. Sevln 151,165 

Leather scouring machine. J. Maxwell 151,144 

Level, grading, J. Thornley 151.113 

Lighting apparatus, street, J. L. Ewln 151,109 

Lock, permutation, J. R. Wlnfleld 151,184 

Log turner, H. T. Hunter 151,130 

Loom shuttle, Arnold & Peaslee 150,911 

Loom weft stop mechanism, J. J. Swltzer 150,987 

Lubricator, J. Evans 151.108 

Mast hoop, I. Solomon 151,169 

Meat holder, Be'lns & Benjamin , 151,1X11 

Medicine dropper. D. Warner 151,066 

Mill. elder. S. Males (r) 5.S77 

Mill, grinding. G.HIbsher 151,025 

Miter box, L. W. i.angdon 151,139 

Miter box, R. Munrce 150,970 

Miter box, C. Potter 151,051 

Motive power, R. R. Gnbblns 151,117 

Mucilage holder, A.B. Swift 150,936 

Music leaf turner, C. S. Rlnderknecht 151.159 

Oil cakes, envelope for, J. H. Sellars 151,059 

Oil, etc., mat for pressing, W. H. Crocker 150,941 

Oil from animal substance s,removlng,G.N. Phelps 151,050 

Organ action, pneumatic, R. Nichols 150,972 

Packing rlngsteam cylinder, J. J. Roberts 151,057 

Packing, woolen, Tomllnson & So.-rlck 151,064 

Paper boxes, making, G. Conkllng, Jr 150,940 

Paper hanging machine, R. Bustln 151,086 

Paper pulp, disintegrating fiber for, J. P.Herron.. 151,127 

Peach assorter, J. A. Jones 150,961 

Photographic picture, T. Doncy 150,944 

Picture stretcher frame, A. stempel 150,982 

Pier and sewer, Clexton & King 150,937 

Pin and dowel machine, B. TJ. Travis 150,989 

Pipes, solder Joint for, W. A. Shaw 151,166 

Planers, chucking Jaw for metal, H. Sherwood 150,980 

Planter, corn and cotton, W. H. Griffith 151,019 

Planter, cotton, W. T. Huff 151,0S9 

Planter, cotton and corn, Z. Rogers 151,161 

Planter, seed, Johnson et al 151.030 

Plow mold board, Matteson & Williamson 151,143 

Plow, wheel, I. R. Gilbert 161,114 



Plow, wheel, Ralston & Harvey 151,054 

Pot, coftee, C. Collins 151,008 

Press, baling, P. K. Dederlck 151,012 

Printing matrices, etc., producing, E. Edwards.. 150,946 

Printing press, T. S. Bates (r) 5,879 

Propulsion, marine, R. Hunter 150,956 

Pump bucket chain, W. C. Barker (r) 5,878 

Pump bucket chain, O. O. Wltherell 151,185 

Pump valve, W. D.Hooker (r) 5,8M 

Purifier, middlings, Bryson & McMaster 151,081 

Radiator, T. North 151,151 

Radl ator, J. Springer 151,170 

Hallway rail Joint. W. N. Hutchinson 151,131 

Refrigerator, G. Kneuer 151,033 

Register, commercial, C. D. Weeks 151,181 

Roller bushings, pin for, F. B. Torrey 151,176 

Rolling machine, metal, M. H.Brooksbank 151,079 

Rubber, mold for hard, E. C. Sheridan 151,060 

Sadlron.N. B. Llndley 150,967 

Sash fastener, J. Zimmerman 151,189 

Saw, W. P. Miller 151,043 

Sawmill, D. C. Prescott 150,975 

Saw mill dog, L. P. Gilbert 151,115 

Sawing machine, band, Doane et al 151,106 

Scaffold, J. Murray 151,150 

Scissors, S. H. Waldle 151,179 

Screw plate, G.D.Dean 151,010 

Separator, ore, P. J. Mitchell 151,044 

Sewing machine caster, W\ J. C. Gaar 151.018 

Shaft hanger, J. S. Eggleston 150,947 

Sheet metal elbow Joint, J. S. Dennis 151,103 

Sheet metal vessels, Joint for, P. Ball 151,072 

Shirt bosom, B. A. Osgo'od 151,047 

Shoe brush, J. Ryan '.,....(. 150,978 

Shoe soles, drying, H. L.Drake ^ 151,107 

Shovels, manufacture of, T. J. Blake 151,077 

Shutter fastener, B. F. Crocker 151,096 

Shutter fastener, H. & F.H. Humphrey 150,955 

Skirt protector, A. A. Mandell 151,039 

Smoke and spark conveyer, T. De Codezo 151,099 

Soldering tool, M. A. Hawkes 151,125 

Soldering tool, R. H. Smith 150,981 

Starch polish, manufacture of, W. J. Burleigh 151,085 

Steel and Iron tempering oven, G. F. SlmondB... 151,167 

Stench trap.W. A. Butler 151,087 

Stone, punch, die, & wedge for splitting, J. Palmer. 151,154 
Stone ware against acids, coating, O. Zwletusch. 150,994 

Stove, base burning cook, J. G. Wldman 151,183 

Stove, cooking, E. Bussey (r) 5,880 

Stove, heating, B. M. Anthony 151,071 

Stove, heating. J. A. Young 151,187 

Stovepipe shelf, H. & W. H. Burdlck 151.081 

Strainer for milk palls, C. Scbambra 151,058 

Table and desk, woik, A. Wernicke 151,182 

Tax calculator, P. F. Pettlbone 150,973 

Telegraph apparatus, V. H. De Forvllle 151,101 

Telegraph apparatus, V. II. De Fotvllle 151,102 

Telegraph apparatus support, V. H. De Forvllle. 151,100 

Telegraph, printing, G. W.Hcre 150,958 

Thill coupling, Qualntance & Hale 151,053 

Tinned plates, uniting, G. H. Perkins 151,155 

Tobacco hanger, H. N. Strong 150,985 

Toy, automatic, Altbof & Thomass 150,998 

Toy, chime, E. C. Barton 150938 

Toy, cross bow, S. T. Field 151,015 

Toy gun, J. C. Todd 151,063 

Trap, hog, J. M. & G. M. Overshlner 151,048 

Trap, plumber's, C. C. Tracy 151,065 

Ttuck, tilting, G. M. Sbepard 150,979 

TrunK, W. J. Large 151,035 

Trunk stay, T. Roy 151.lt 2 

Valve, safety, J. C. Hodglns 151.027 

Vanillin, artificial, W. Haarmann 151,119 

Varnish or polishing compound, D. T. Hall 150,951 

Vehicle axle spindle, D. R. KUnger 151,138 

Vehicle dash board, J. Morrison 151,147 

Vehicle end gate, J. C. Hawker 151,023 

Vehicle running gear. A. M. Worsen 151,069 

Vehicle spring, J. Curtis 151,097 

Vehicle spring. A. L. & L. A. Davis 151,009 

Vehicle wheel, Host* Nutting 150,954 

Vehicle wheel, W. F. Morton 151,148 

Vehicle wheels, spoke for, C. W.Latham 151,141 

Vessels, center board for, J. T. Hatfield 151.022 

Watch case spring. J. Harwood 151,021 

Water traps, making, Butler & Elton 151,088 

Water wheel & pressure regulator, J. E. La Blanc. 150,963 

Wheelbarrow wheel and axle, W. C. Barr 151.078 

Whiflletree, H. M. Kelly 151,032 

Whlffietree, staple, M. Hlnman 151,026 

Windmill, T. Jefferson 151,132 

Wood grinder, B. F. Barker 150,932 

APPLICATIONS FOB EXTENSIONS. 
Applications hav eeadulynled and are now pending 
for the extension of the following Letters Paten t. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
29,618.— Printing Priss.— J. E. Priest August 12. 
a9,699.— Insect Desteoying Apparatus.— a. Isaacson. 

August 5. 
29,727.— Shaping and Molding Machine.— H. D. Sto- 
ver. August 5. 
20,7^8.— Planing Machine. — H. D. Stover. August 5. 

EXTENSIONS GRANTED. 

28.378.— Fibe Escape.— L. King. 
28389.— Rcbbkb HOSE — T. J. Mayall. 
28,402.— Ice Cbeam Fbeezeb.— C. W. Packer. 

DESIGNS PATENTED. 
7,435.— Caepet—R. Allan, Tonkers, N. Y. 
7,436.— Toy Wagon.— L. Altbof, Hoboken, N. J., et al. 
7,487 —Game Table.— J. M. Brunswick, Cincinnati, Ohio. 
7,438 to 7,443. -Cabpets.— A. Heald, Philadelphia, Pa. 
7,441.— Boileb Stand.— F. Lancaster, New York city. 
7,445.— Omnibuses.— C. M. Murch, Cincinnati, Ohio. 
7.446.— Fobk Handles, etc.— C. Osborne, North Attle- 

borough, Mass. 
7,447.— Handles.— g. W. Plummer, Newark, N. J. 
7,448.— Fence.— S.Turnbach, Blooms burg, Pa. 
7,449— Pipe Mouthpiece— W.Demuth, New York city. 
7,450.— Cook Stove.— J. R. Roseel al., Philadelphia, Pa. 
7,451.— Heating Stove.— J. R. Rose et al., Phlla., Pa. 

TRADE MARKS REGISTERED. 

1,795.— Cosmetics.— J. A. Pozzonl, St. Louis, Mo. 
1,796.— Gbeen Colors.— W. H. Swift & Co., Boston, Ms. 
1,797.— Chewing Tobacco.— Allen etal., Cincinnati, Ohio. 
1.798 & 1,799.— Plasties. -L. W. Warner * Co. , N. Y. city. 

SCHEDULE OF PATENT FEES. 

On each Caveat 910 

On each Trade Mark 825 

On filing each application for a Patent (17 years). 815 

On issuing ea'ch original Patent 820 

On appeal to Examiners. In- Chief 810 

On appeal to Commissioner of Patents 820 

On*, plication tor Reissue 830 



On application for Extension of Patent 850 

On granting the Extension 850 

On filing a Disclaimer 810 

On an application for Design (3X years) 810 

OnappllcatlonforDeslgn CI years) 815 

On application for Design f 14 years) 83 

CANADIAN PATENTS. 

List op Patents Granted in Canada. 
May 19 to May 28, 1874. 

8,447.— P. Mutter, G. Black, and W. W. Sims, Hamilton, 
Wentworth county, Ont. Improvement In clothes 
pin, called "Mutter's Adjustable Wire ClotheB Pin." 
May 19, 1874. 

8,448.— S. W. France, Hamilton, Wentworth county, Ont. 
Improvement in boiler attachment for cooking stores, 
called "France's Stove Boiler Attachment." May 19, 
1874- ' 

3,449.— T. Miller, New York city, U. S. Improvements on 
a fire extinguishing system of water pipes for high 
buildings, called "Miller's Fire Extinguishing Water 
Pipe and Fire Escape Attachment for Buildings." 
May 19, 1874. 

8,450.— A. R. Williams and J. S. Edwards, Mar&halltown, 
Marshall county, Iowa. Improvements In kiln for 
burning bricks, tiles, earthenware, and other commo- 
dities, or drying the same, and the mode of setting the 
material to be burnt or dried, called "Williams' Fur 
naceKiln." May 19, 1874. 

3,451.— J. F. Baldwin, Boston, Suffolk county, Mass.. 
U.S.,andC. H. Hardy, H Ingham, Plymouth county, 
Mass. Improvements on planes, called "The Baldwin 
and Hardy Improved Metallic Plane." May 19, 1874. 

8,452.— J. F. Baldwin, Boston, Suffolk county, Mass., 
U. S , and C. H.Hardy, Hlngbam, Plymouth county, 
Mass. Improvement on planes, called "The Baldwin 
and Hardy Improved Metallic Planes." May 19, 1874. 

8,453.— (J. L. Morehouse and R. Fitzgerald, Cleveland, 
Cuyahoga county, O. Improvements on lubricating 
grease compounds, called ''Morehouse & Fitzgerald's 
Grease Compound. " May 19, 1874. 

8,454.— D. Blckford,New York city, U.S. Improvements 
on family knitting machines, called "Dana Blckford's 
Xew and Improved Family Knitting Mt.cb.lne." May 
19, 1874. 

3,455.— C. F. Wilson and S. H. Miller, New York clty f 
U. S. Improvements on dies for cutting and cupping 
or drawing metal or other materials, called "Wilson 
& Miller's Improvement on Dies for Cutting and Cup- 
ping Sheet Metal." May 19, 1874. 

3,453— J. Brlggs, Toronto, York county, Ont., and W. S. 
Finch, same place. Improvements on spring bottoms 
for seats and beds, called "Brlggs & Finch's Elliptical 
Spring Seat *nd Bed Bottom." May 19, 1874. 

3,457— J. Brlggs and W. S. Flncb, Toronto, York coun- 
ty, Ont. Improvements in ventilating cars and bond- 
ing!-, called "Brlggs & Finch's System of Ventilation." 
May 19, 1874. 

8,158.— G. G. May, Troy, Orleans county, Vt., U. S. Im_ 
proveinents on milk pans, called "May's Milk Pan.' 1 
May 19, 1874. 

8,459.— S. H. Newcomb, Port Williams, Kings county, 
N. S. Improvements on folding standards for fixed 
or revolving stools and tabl s, called "Newcomb's 
Folding Stool and Table Standard." May 19, 1874. 

3,460.— J. B. Smith, Sunapee, Sullivan county, X. H. ( 
and J . D. Sleeper, Coatlcook, Stanstead county, P. Q. 
Improvements on machines for making clothes pins, 
called "Smith's ClotheB Pin Machine." May 19. 1874. 

3,461.— F.E.Smith, Montpeller, Washington county, Vt. f 
U. S. Improvements on washing machines, calleu 
"Smtth'B Improved Washer." May i9, 1874. 

8,462.— S. C . Gardner, Mansfield, Tolland county, Conn.. 
U. S. Improvements on vehicle wheels, called 
"Gardner's Vehicle Wheel." May 19, 18T4. 

3,468.— R. L. Walker, Boston. Suffolk county, Mass., 
U. S. Improvements m railway car windows, called 
"Walker's Improved Car Window." May 19, 1874. 

8,461.— T. H. Carruthers, Cincinnati, Hamilton county, 
O , U. S. Improvements on horse shoe bars, called 
"Carruther's Horse Shoe Bar." May 19, 1874. 

8.465 —A. O. AbDott, Adrian, Lenawee county, Mich.. 
U. S. Improvements on hub borers, called "Abbott's 
Little Giant Hub Borer." May 19, 1874. 

8.466 — G. C. Bovey, Chllllcothe, Rush county, O., U. ff 
Improvements on brick machines, called "Bovey s 
Queen City Brick Machtne." May 19, 1874. 

3,467.-1 A. Singer, New York city, U. S. Improve- 
ments on chest protectors, called "Singer's Graduated 
Chest Protector." May 19, 1874. 

8,468.— J. W. McGlashan, Montreal, P. Q. Improvements 
on machinery for manufacturing drain pipes from 
cement, clay, etc., called "McGlashan's Drain Pipe 
Apparatus." May 19, 1874. 

3,469.— D. Ashworth, Wapplnger's Falls, Dutchess coun- 
ty, New York city, U. S. Imorovements on hose and 
pipe couplings, called "Ashworth's Hose Coupling." 
May 19, 1314. 

8,470.— J. McGulrl and H.McGulrl, Merrickvllle, Gren- 
vllle county, Ont. Improvements In metallic molds 
for casting plow points, called '"McGuirl's Shell Mold 
for Casting Plow Points." May 19, 1974. 

3,471.— M. Moore, Sarnla. Lambton county, Ont. Im- 
provements in machines or apparatus for preserving 
fruits, vegetables, fish, or meats In sealed cans or Jars, 
called "Moore's Improved Preserving Apparatus." 
May 19, 1874. 

3,491.— W. W. Allmand, East Boston, Suflolk county 
Mass., U. S. Improvements on machines for refitting 
valve seats, called "Allmand's Valve Seat Refitting 
Macbine." May 28, 1874. 

8,492.— M. Reeves, Harrlston, Ont. Improvements on car 
couplings, called "Reeves' Self Acting Coupler." May 
28, 1874. 

8,493.— W. T. Rtckard, Toronto, Yorkcouoty, Ont. Im- 
provements In the construction of machines for wash- 
ing, concentrating, and amalgamating ores of precious 
metals, called "Rickard's Amalgamator." May 28, 1874. 

3,494.— R. Bustln, St. John.N. B. Machine lor hanging 
wall paper. called"BRBtln's Improved Paper Hanger." 
May 28 1874. 

3,495.— A. H. Malcom. Dartmouth, N. S. Improve- 
ments on railway car couplings, called "A. H. Mal- 
com's Self- Connecting Car Coupling." May 28 
1874. 



PRESS WANTED— A Hydraulic Press- 
Ram from 10 to 12 In. dlimeter and 3 to 4 ft. long. 
Piat.ens about 40x60 lr.r;r>es. Gl*-e particulars and price 
to WILLIAM JoHNSON, Box 1769, P. O., Philadelphia. 

SEE Patent No. lSUSTTtriis week's list 
An ornameat, containing chemicals, xuccefi* fully 
preventing lampa from exploding and chlmnevB from 
breakine. Pa "phlets for 25 cents. Teirltory for pale or 
exchange. 1,000 Agents w.nted immediately Address 
S. S. KIRK, 512 9th St , Washington, D.C. 

TMPROVED"j?ENTAGHAPFI— An invalua- 
X ble Instrument for Enlarging or Diminishing to »ny 
size. Maps, Charts, Photographs, Designs and Plctnres 
of all kind*. Indlspensahle to Teachers. Paluters, Archi- 
tect*, and Engravers. Sent ro unv address upou rocfiot 
of $3. Send tor circular. JAMES FOS TKR. Jr..& CO., 
Manufactnrprc.Cindnnatl, 0. C. T. RAYNOLDS & rn >„ 
106 & i08 Fulton St., N. Y., and 21 Lake Sr., Chi ago, 111 
Agents. BLATTNEP. & ADAM, 220 North Fourth tit. 
St. Louis, Mo. 

A HAY. Employment for all Patent Novel . 
tleB. GEO. L. FELTON, 119 Nassau St., N. Y. 



WHETHER you wrsH to BUY ok SELL 
STEAM ENGINES, 
MACHTNERY or 
PA TENTS, 
Write to E. E. ROBEHTS, 119 Liberty St., N. Y. 



RISDON'S IMPROVED TITRBINE. 




Has rhf tightest gate and most durable 
Has yielded ihe hignest. percentage of 
any wheel rested at. Holyoke or else 
where. 1873, Dec. 10-86 In wheel full 
gate 90 per cent, seven clgbthB '89, ti'ree 
quarters *82. 1874, Apr. 28— 43 In. whee' 
full gate 91 per cent, seven eighths '89[ 
three quarters '83, live eighths "76. 

Additional information gent upon ap- 
plication to T. H. RISDON.TYLEK & 
CO., Mount Holly, N. J. 



QTJI'YD.Tl TJ A "NTF. ISO words per minute In 
oHUXvl JtlAll V. 4 weeks. Send stamp for 

Circular. J. A. GRAY. P. O. Box 4.847, N. Y. 

IMPORTANT FOR ALL LARGE COR^O"- 
RATIONS and MANUFACTURING CONCERNS.- 
Buerk's Watchman's Time Detector, capaoie of 
controlling, with .nen mos. accuracy, toe motion of a 
watchman oi patrolman, as the tame reaches different 
stations of va ■»*»*«■. s -nd for a C'rcnlar. 

J. E. BUERK. P. u. Box 1,057, Boston, Mass. 
N. B.— This detector la covered by two U. S. Paten's. 
Parties using or selling these Instruments without su- 
'■hAHt.T from me win h« flpult. with **»o offline* *« '"■w 



$72 



EACH WEEK Agents wanted;par- 
tlculars free. J . Worth & Co., St. Louis Mo. 



f33E73ESt?BEB H - wesleyperbins, 

DESIGNER AND ENGRAVER ON WOOD, 
.. .„„~ 34 Park Row. New York. 

ILLUSTRATIONS OF EVER? HINU. 
S ATI S FACTION GUARANTEED . 

OVER 7.000 IN USE, 

BLAKE'S STEAM £UMP 

Send for Illustrated catalogue, 79 & 81Llberty St.. M.Y 



L. & J. W. FEUCHTWANGEB, 

DRUGS, CHEMICALS, OILS, &c 

180 FUL.TON ST., NEW YORK. 

Two Dnors above Church Street. 
(Removed from 55 Cedar St.) P. O. Box 8616. 

Glaps and Steel Manufacturers', Nickel Platers', Pol- 
ters', Enamelers' and Soap Makers' Materials, Manufac- 
turers of Silicate of Soda, Soluble or Water Gla^s, Hy- 
drofluoric Acid. Chemicals, Metallic Oxides. Nick el 
Saltsand Anode s. Publishers ofTreatlpeon Gems, on 
Soluble or Water Glass, and on Fermented Liquors and 
Nickel. 

MAGNETS— Permanent Steel Magnets 

of any form or size, mad« to order by F. C. BEACH 
ft CO., 2fi3 Broadway, New York. Makers of the cel- 
ebrated Tom Thumb ana Miniature Telegraph lnstru- 
m ents. . 

E. M. MAYO'S PAT. BOLT CUTTER. 

t»"Send for Illustrated Circular, Cincinnati, Ohio. 



LL KfNDS OF IRON and STEKL DROP 
_ FORGrNGS made to order. NEW ENGLAND 

MOTOR AND MOWER CO.. Danblirv. Conn 



A 1 

M()TC 



VALUABLE PROPERTY AND WATER 
Power for Manufacturing Purposes lor Snle. The 
Belvidpre Manufacturing Co. will ofter at public paie, 
on Friday, June 12, next, th"lr propertv at Bt'lvidere, 
Warren Co., New Jersey. The buildinns are almosi new 
and in good repair. Water power ahundant and relia- 
ble. Advantages for miDiif^'ituring arc v-ry great. 
For parrlcilars, address I HE KLVIOEUG MANU- 
FACTURING CO.. RHvider** 



SHINGLE & BA.RREL MACHINERY. 

EVAHT'-i IMP. HEADING AND SHINGLK SAW. 
STAVE ruTTF.RS, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILET GAUGE LATHF.-For turning all kinds han. 
dies and Cabinet work. Simplest and best in u«e. We 
manufacture a full line of Wood and Iron Working 
Machinery, Sfsm Englnp6, -%c. '■ ddress 

T. K. BAILEY & VAIL, Lorkport, N. T. 



&&vtxti$etamt#. 



Back Pace ....... 81.00 a line. 

inside Fags ....... 95 cents a line. 

Migravtngs may head advertisements at tne »anu rate per 
UM, by measurement, as the letterpress. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



MASON'S PAT'T friction cldtches 
»re manufactured by Volney W. Mason * Co, 
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street, 
New York; TAPLIN, BICE * CO.. Akron, Ohio. 



A TREATISE ON BRACING!, with its ap- 
plication to Bridges and other Structures of Wood 
or iron. By Iiobcrt Henry Vow,G l,M l Engineer. Wlthl56 
Illustrations on stone 8vo.,cloui. $l.5o. 

D. Van Nostrand, Publisher, 

23MurraySt and il Warren St., New York. 
*.* Copies sent free by mail on receipt of price. 



KING PATENT CASE HARDENING 
Iron convertB the outside Into Steel— can be an 
nealed and tempered sb other steel. For rights, address 
R. T. K ING, Pana, 111. 

A Set of 12 Steel Lathe Dogs^ 

From % to llnch S17.30 

• r to2 " | 8 .00 

Iron, from % to i Inch $6.50 

" " " to4 " iis.00 

1 Set of Steel Clamps J12.50 

" "Iron " $10 00 

Expanding Mandrels taking anything from ^ to 4 
inches, &c. 
Send to C. W. LE COUNT. South Norwalk, Conn, 
for Circular. 



THE "PHILADELPHIA" 

HYDBAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylinders. s)>'. rv , i ocker arms, pistons, etc., entirely steel. 

ll: « S£ .^NcwVorlr 8 - i PHILIP S. JUSTICE. 




HUSSEY'S NATIONAL 

Cottap Architecture. 

New and Original Designs, "Working 
Scale Draw'ngs.and D.-tafls for all 
Styles of low-priced Houses, with 
Specifications and Cost Just Pub 
lished. Royal quarto. Post-paid, $6. 



WOODWARD'S 

NATIONAL, 



1,000 Working drawings 
Plans, Details, 

. n^TiTmnnm i SpecIfleatlons& Estimates 

ARCHITECT J pa r ,r a ' T " Do "-^ 8 -'»>"- 

MONCKTON'8 NATIONAL, ) Six Dollars, post 

STAIR-BUI I.DKK. ( paid. 

IMONCKTON'8 NATIONAL, Igli Dollars, post 
CARPENTER & JOINER. S paid. 

ORANGE J HDD CO.. Ii45 Broadway, N.Y 



ALCOTT LATHES, for Broom, Rake, and 
Roe Handles. S. C. HILLS, SICourtlandt St.. N. T 



© 1874 SCIENTIFIC AMERICAN, INC. 



June 20, 1874.I 



j^cfoittifif ^wtncwL 



397 



BAIRD'S 




FOR PRACTICAL MEN. 



My new, revised and enlarged Catalogue of Pbaotioax 
and Scientific Books— 96 pages, 8vo.— will be sent, free 
of postage, to any one who will favor me with his 
address. 

HENRY CAREY BAIRD, 

Industrial Publisher, 

406 Walnut St.. PHILADELPHIA. 





Books. 

Amateur Mechanics' 
Workshop : 

A treatise containing nla'n and concise directions for 

the manipulation 01 Wood and Metals, lucludlngCaot- 
ing, Gorging. Urn zing, Soldering, and Carpentry. By 

■--■'--■ ■ Third edl- 



the author of the '-Lathe and Its Uses." 
tlon. Illustrated. 8vo.. 



.$3.U0 



WATSON'S 

Practice otMacHnists & Engineers. 

The Modern Practice of American Machinists 
and Engineers: Including the Conatrnctlon, Applica- 
tion, and Ube of Drills, Lathe Tools, Cutters for Bor- 
ing Cylinders, and Hollow Work Generally, with the 
most Economical Speed for tb^ same ; the lie suits ver- 
ified by Actual Practi e at the i.atte, the Vise, and 
on the Floor Together with Workshop Management, 
Economy of Manufactur- , the Steam Engine, B*. Hers, 
Gears, Beltiug.etc., etr. ByEgbertP. Watsoo. lateoi 
the '* Scientific American." Illustrated by eighty-six 
engravings, in one volume. l2mo $2.50 

FAIRBAIRN'S 

PRINCIPLES OFMECHANISM. 

The Principles of Mechanism and Machinery 
ofTranf-mlstiiun: Comprlsiag the Principles of Mech- 
anism, Wheels, and Pulleys, Strength and PropoittODB 
01 Shafts, Cuupliugs of Shafts, and Engaging and Dls- 
eugaKlnK Gear. By Wm. Fmrbalrn, Ebq, C.E., LL D.. 
F.R S..F.G.S., Corresponding Member of the JSatloual 
Institute ot France, ana of the Roval Acaaemy of Tu- 
rin ; Chevalier of 'he Legion of Honor, etc., etc. Beau- 
tifully 11 UBtmtedby over 150 wood cuts $2.50 

Z3T The above, or any of my Books, sent by mall, 
free of postage, at the puollcation prices. 

My new ana enlarged CATALOGUE OF PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.— sent 
free to any one who will furnish his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 



tfO/AA Yearly to Agents. 64 new articles and 
$m4vv the best Family Paper In America, with 
two $5 Chromos. Family Journal, 300 Br'way, N. Y. 




The American Turbine Water 
Wheel. 

Recently Improver! and submitted to 
thorough scientific test* by Janae' 
Emerson, showing the following nse 
ful ifiVct of the power of the wate> 
utilized, being the highest results ev 
er known. 

Percentage of Part Gate : X, W.08 
X.fi9 64; *,7«.78; V, W 53= K. 92 90. 

Per cent, of Whole Gate : S3. 14. 

A fnll report may be obtained of 
STOrT. MILLS & TEMPLE. Day 
ton Obfn. 



FOR LEGAL ADVICE CONCERNING 
Infringements una PntPD f s.coDSult R. B. McMAS- 
TER. Counsellor at Liw.9& 11 Nassau St., Room 26, New 
Tork. Counsellor and Advocate in Patent Cases. 



PIPE FELTING. 

CHEAPEST, most DURABLE and effective covering 
known. Rncased In Ga'vinlzpfi Iron, ready for Imme- 
diate application. No skilled labor required. Can be 
removed nnrl uoed again. Send forClrcnlar. 

VEGETABLE FELTING COMPANY. 

73 Beekmau St., New York. 

Pnct T>airl 9Kt* wjendbli/s door stop. 

A VOL A aiU /Wfl^»53N. 10th St., Philadelphia. 

ENCAUSTIC TILES 

for floors. «end for pattern shfeta. 

MILLER & COATES, 279 Pearl St., New York. 



Todd & Kafferty Machine Co. 

MANUFACTURERS OF 
The ccleorated Greene Variable Cut-off Engine; Lowe's 
Patent Tubular and Flue Boiler* ; Plain Slide Valve 8ta 
tleaary. Hoisting, and Portable Engines. Boilers of al 
kinds. Steam Pumps, Mill Gearing. Shafting *c. : Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machin- 
ists' Tools; for Judson'B Governors and Stop-Valves: 
Bturtevant Blowers; and Differential Pulley-Blocks 
WAREBOOMS. 10 BARCI.AT ST., NIW YORK. 
WORKR PATWRRON Mlw -TK^fllTV 



^ FOR STEEP 
AND FLAT 

ROOFS. 

EST'B'D 1856. 

; Samples#Circulars 

_, O •-»_. SENT FREE . / 

** READYR00FIN&CO.OFN.Y 

(%?.<)V 64 C0RTLANDT ST. 



1832. oonaiiMoiiB rA'l'jKM'X. 1871 

W00DW0RTH PLANERS 



And Re-Sawing Machines, Wood and Iron Workln 
cblnery, Knglnes, Boilers, etc. _ JOHB B. BCHR? 



SONS, 



Ma, 



PATENTS 



The publishers of the Scientific Amkhican have 
acted as solicitors of patents In the United States and 
foreign countries for more than a quarter of a cen- 
tury. More than fifty thousand Inventors hare 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice In the 
Scientific Amebican, which frequently attracts pur* 
chasers for the patent. 
Inventions examined, and advice as to patentability free 

Patents obtained In the best manner, and with as lit* 
tie delay as possible. 

Caveats prepared from either model or drawings, and 
filed In the Patent Office at short notice. 

Special examinations as to the patentability of Inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, $5. 

Trade Marks.— The necessary papers for securing 
protection to manufacturers and merchants in this 
country and abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornamental work, are qaickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited In all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.-t-Canada Is one of the best countries 
for patents. The cast depends upon the length of time 
for which a patent Is desired. Full particulars by mall 
on application. 

We shall be happy to confer with Inventors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. Every 
kind of Information pertaining to patents, at home or 
abroad cheerfully given. 

Send for pamphlet, HOpagei, containing laws and f 
directions for obtaining patents. Address 
MUNN <fc CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

Bbanch Office— Corner F and 7th Streets, 
Washington. 1). C. 



I C* HINGLB AND BABBEL MACHINERY.— 

O Improved Law 1 ! Patent Shtagle and Heading Ma- 
chine, simplest and beat In use. Also, Shingle Heading 
and Slave Jointers, Stave Eqoallxers, Heading Planers, 
Tamers, Ac Address TREVOR A Co. Lockport, N. Y. 



awan.N.Y.and 118 Liberty St., New York. 




The fact thai this snafung has 75 per cent greater 
itrength, a finer finish, and is truer to gage, than any other 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Cxlsbkatxd Col- 
lins Pat. Codtlino, and furnish Pulleys, Hangers, etc. 
of the most approved stylet. Price lists mailed on appli- 
cation to JONE S * LA UGHLTNSj 
Try street, 3d and 8d aven net, Pittsburgh, Pa . 
WO 8. Canal St.. Chicago. 

Hf-Stocks of this Shafting In store and for sale bj 
PULLER. DANA ft FITZ. Boston, Mass. 

GEO. PLACE A CCV 131 Chambers street. N. Y. 

PIERCE * WHALING. Milwaukee. Wis. 



f\fWfWOf 8APETY HOISTING 

U X .LsO Machinery. 

NO. 348 BROADWAY NEW Y* ORK. ** 



CI LASS lif OULDS for Fruit Jars, Lamps, 
X Bottles, ItI Ink Stands.etc.madeby H.BROOKE. 
15 years Cob. White, and Centxb Sts., N.Y. For any 
thing new In glasB yon will require a mould (o die) . 

t0~ Pabtiotjlab attention paid to MOULDS foi 
INVENTORS. Send model or drawing; Inclose stamp 




BLAZE'S PATENT 

Stone and Ore Breaker 

Crashes all hard anjjjbrfttle substances to 

any required size. Also, an? kind of 

Stonh for Roads and for Conorbtb, &c. 

Address BLAKE CRUSHER CO.. 

New Haven. Conn. 



THE CHAMPION SILVER-STEEL 
SPRING MATTRESS, now irreaily Improved, has 
been before tbe public for several years, and continues 
to occupy Its unrivalled position In the trade, as tbe 
BEST BED ever produced. It presents tbe rich and 
elegant appearance of sliver, and Is the soitest, easiest 
cheapest, and most durable Spring Bed In market' 
Wholly composed of tenaclnuB tempered steel Borings 
so united that the pressure Is equally distributed Ea- 
sily luted, turned, or rolled up. Both Bides alike. No 
frame, no wooden s la's, no tow stump a- no straps. May 
be usf d op floor without bedstead. No under bed re- 
quired. Needs only half the thickness of hair mattress. 
More springs for your money In this bed than In any 
other Unequalled for hotels. Any sizes mane to or- 
der. Send for pictorial circular. Retail price of double 
bed, 813. Shipped, bv single bed or quantity, to all part* 
of tbe world Liberal discount to tbe trade Sold by 
ceding dealers In all parts of tbe country. ' Refer to 
Phelps, Doremus & Corbett, J. T. Allen & Co New 
Tork, Gould & Co.. Philadelphia. Pa.. Gilbert & Sons 
_Jorwlen Conn, Bowdltch ft Co., New Haven, Conn. .and 
many others. CHAMPION SPRING MATTRESS CO 
Makers, 246 Canal St.. near Broadway. New York *' 




WK4VKR'M 

COMBINED CIRCULAR it 
SCROLL SAWING. BOB- 
ING.PLANING.ANDSDR. 
FACE MOULDING MA- 
CHINES. 
They can be driven by hand, 
when other motive power Is 
not available. Hundreds are 
being operated so. Manufac- 
tured at the "GREENWICH 
MACHINE WORKS," Green- 
wich, Washington Co., N.Y. 



THE PRATT & WHITNEY CO., Hartford, 
Conn., are prepared to furnish, from tbelr factory 
direct, or through their agencies at 25 Park Place. New 
York, 186 W. 2d St., Cincinnati O., and 258 So. Canal 
St., Chicago, 111., Iron Working Machinery for machine 
and railway shops, sewing machine and gun factories, 
and for special purposes, Including drop and tilp ham- 
mers, blacksmith shears and Iron shop cranes of thor- 
ough conatrnctlon, with full equipment of the best 
modern attachments. Enquiries for description and 
prices are solicited. 

EEK'S DOINGS IN WALL - STREET. 



w 



Explains stock operations on small capital with- 
out risk. Cupysentfree. TuHBBiDaiftCo.,2wallst.N.Y. 

A WEEK TO AGENTS-gure. Four new Pat 
ents. J. D. NE8BITT, Foxboro', Mass. 



IBANKEUPT SALE 07 STEAM ENGINES. 

1-18 in. -y 36 In. Plain Slide Valve Engine. 

1-12 '• '■ 24 •• " " 

1—10 " •' 20 » 

1-16 " ' 82 " Rider Cut off Engl 

1-13" ' << 

1-12" " ■-( 

5_ 4 >■ ,< , u y a]e vertlca 
6— 6 " " 1 " " 

5-10 " " i ' 
1-12 " " 14 " 
a-lso, 4—5 ft. Hlaners. 

2—8 " E glue Lathes. 

4-6 " Drill '• 
Tbe above are all new .and will be sold cheap for cash. 
H. B. BiOELOW, Assignee New Haven Conn 



TWo Thrill fl-afo 1 ***■• Picture sent free! An 
ILIC lUii-VJdiLD . ingenious gem! 50 object* to 
find) Address, wlto stamp. E. C. ABBElf Buffalo N.Y 



PORTABLE STEAM ENGINES, COMBIN- 
lng the maximum of efficiency, darablllty and econ- 



olrcuUrs tent on application. Address 

THK J. C. HOADLBY GO. Lawrenoe. Man. 



IRON BRIDGES— Clarke, Reeves & Co., 
PHffiNIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia. Pa. 

Specialties— Accurate Workmanship— Phcenlx columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 



Machinery 

of every kind 

eela. Babbitt Metal, *c 



Leather and 



Wood and Iren Working of every kin 
Rubber Belting, Emery Wheels. Babbitt . 

Sturtevant Blowers. 

Of every sue ana description constant y on uand. 

Cold Rolled Shafting. 

Beat and most perfect Shafting ever made, constantly 

on hand in large quantities, furnished in any lengths up 

to 24 ft. Also, Pat. Coupling and BeWoUlng adjustable 

Hangers, pulleys, etc. GEORGE PLACE A CO., 

121 Chambers street, ft 103 Reade Street, New York. 



Niagara Steam, Ptvmp. 

CHAS. B. HARDICK, 



28 Adams St., Brooklyn, N. Y. 



H 



AND SAW MILL— SELF-FEEDING.— 

1 man do work of 3 men guaranteed. Slit 8-lncb 

timber with ease. Send for Circular, 

L. B. COXE ft CO., 197 Water St., N.Y. 



THE JOHN HARDICK 

Niagara Steam Pump. 

HUBBARD ft ALLER, Brooklyn, N.Y. 



PUNCHING 

r DR0P PRESSES. SSftSS&.W" ^ 



For the Bern and Cheap- 
sat Address THE STILES 



WOOD- WORKING MACHINES T GEN- 
erally. Specialties, Woodworth Planers and Rico 
ardaon's Patent Improved Tenon Machines. 
Central, comer Union st„ Worcester, Mass. 

WITHERBT RUGG ft RICHARDSON. 



jEPor cutting business 
"" allBlzes. Alsa 
complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from »s to t.20 a day. Send for catalogue and 
samples to 8 JI.8PENCER.117 Hanover Bt.3oston Mas*. 



S'llOTL MBSSgsx 

<t X MJXWJ llj complete outfits : 



WDALKN TURBINE. No risks to purchaser. 
Pamphlet sent free. Szth Whiles. Ballston Spa, N. Y. 



Milling Machines. 

Of all styles and sizes, from 600 to 10,000 lbs. Universal, 
Plain, Index. Gear and Cam Cutting. Mill Grinders. 
Mills made to order. Index Plates drilled. BRilNARD 
MILLING MACHINE CO., 131 Milk St., Boston. Works 
at Hyde Park, Mass. 



Vl WROUGHT 
IRON 

Br a ms & Girders 



TH.& Union Iron Mills, rmaburgh, Pa. 
The attention of Engineers and Architects Is called 
-,o our Improved Wrought-lrsn Beams and Girders (pat 
tnted) , In which the compound welds between the stem 
tnd flangee, which have proved so objectionable In the 
lid mode of manufacturing, are entirely avoided, we are 

Srepared to furnish all sizes at terms as favorable as cap 
BObtalnedelsewhere. For descriptive 11 thographaddrese 
Carnegie. KlomaB ft Co. Union Iron Mills. Pittsburgh, Pa 




Small Tools of all kinde: also GEAR WHEELS, parts 
of MODKLS. and materials of all kinds. Castings of 
Small Lathes, Engines. Slide Rests, ftc. Catalogues free. 
OOODNOW ft WIGHTMAN.28 Cornhlll, Boston, Mass. 

ADVERTISERS! Send twenty-live centa to GEO. P. 
ROWELL ft no., 4' Park Row, New Tork, for theli 
Pamphlet o] one hundred pages, containing lists of 8,000 
newspape rs, and estimates BhowlngcoBt of advertising . 

per day at home. Terms Free. AddreV 
Geo. Stinson ft Co.. Portland, Maine 



$5 8 $20 



NEXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery A ents, with large 
connections at home and abroad, will open a ground- 
floor Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, City, London, England. 
The firm Is prepared to accent the agency for special 
machinery, tools, etc., and to exhibit a choice selection 
of these and of worklngmodels. Advertlzers' travelers 
canvass Great Britain and the whole of Europe. For 
terms, apply to W. P., BoxTTS New York City. 



I > AGE'S Water Flame Coal Lime Kiln.with 
coal or wood. No 1 Soft White Lime or Cem e nt 
th use of water. C.D.PAGE.Patentee.Rochester,N.Y 



MACHINERY. 

WOOD) AND IRON WORKING, 

Specialties from new and Improved patterns. 
Planing and Matching Machines. Rotary Bed, Panel 
Buzz and Daniels Planers. Saw Benches, Band Saws. 
BUSS ft BRADLEY. 59 Sudbury St. .Boston. Mass. 



GREAT BARGAIN. 

The property of the Yale Iron Works, consisting of 
one machine shop 60x150 ft.. Basement, two floors and 
attic, with new engine and holler. Shafting, Tools, etc. 
all In running order, suitable for manufacturing En- 
gines. Tools, ftc. Also one Foundry Building 58Xfl.xl50 
ft with two Cupolas, crane, flaskB, scales, and every 
thing complete for doing a large Iron foundry business. 
The buildings are Brlck.eituated on the corners of Chapel 
St., the business Street of the city. The buildings will 
be aold separate or together, with or without the ma- 
chinery Also, large assortment of engines and tools 
ready for delivery. All things considered, this is a 
chance of a lifetime for a most profitable Investment. 

New Haven, Conn. H. B. BIGELOW, Assignee. 



R. BALL & CO., 




WOOD WORKING MACHINEEY. 

For Planing Mills, Car Shops. Sash. Blind and Door Ma 
mSF 8 ' ^. c *' * c ^o* 1 for Illustrate*! Catalogue and price 
oat. Factory, at Worcester. Mass. Salesroom, at 131 
Chambers ft 108 Reade Sts.. New York. 




BOOKWALTER ENGINE. 

The lowesf-prtced good Engine ever 
constructed; Boiler and Engine made 
of the best Charcoal Iron, Compact, 
substantial, ec onomical, and easily 
manager*; Boiler, Governor. Pump, 
and all Trimmings complete for run- 
ning at low price of (boxing ex- 
cepted) : 
3 Horse Power . . . $250 00 

! 4jV " " . . . . 300 00 

tW Delivered on Cars at Shops. 

JANES & FOOS, 

109 Libbbty Street. New Yobk. 



P. BLAISDELL <& CO., 

Worcester, Mas*., 

Manufacturers of the Blalsdell Patent Upright Drills 
and other first-class Machinists' Tools. 



K 



EW & IMPROVED F4.TTERN8.— MA- 
CHINISTS' TOOLS— all slaee— at low prloes. 
. GOULD, 97 to 113N. J. R. R. Ave.. Newark, N. J. 



Andrew's Patents, 

NaiMleaa. Friction Grooved, or Geared Hotel • 

„ ere, ■nlted to every wait. 

Safety Store Elevatora. Prevent Accident. II 

Rope, Belt, and Engine break. 
Smeke-Bornlna: Safety Bollera. 
Oeclllatlng Englnee, Doable and Single, 1-3 

lOO-Horee power. 
Centrifugal Pampa, 100 to 100,000 Gallons 

Rer Minute, Beat Pumps in the World, paea 
lad, Sand, Gravel, Coal, Grain, etc., with- 



out Injury. 
All JLljtbt, Simp 
Send for Clrculi 



le. Durable, and Economical. 



WM. f>. ANBRKWS * BBO.. 



414 Water Street, tfew Tork. 



$180 



EACH WEEK to active AGENTS. Some 
thins; new and reliable. Write at once. 

COWG1LL & CO., Kalamazoo, Michigan 



-^^ ^ Superior to any modifi- 

^Eo» cation of the trip ham , 
^^2 mer. Simple, Efflcient- 
iG» und Cheap. 

2| 

P\l ISF" Send for Circu- 
71* lars and price. , 

Address 

W. L. Chase & Co., 

9A 4fcft 7 Liberty Ht., 

New York 





Boys 
are wild 
over it. 




GORHAMS SILVER 

MAltlvEK, tor Linen, Cards, Envel- 
upca, &c. Sent all complete with co?o 

of type for $1.00 fb>*M PL Esflj, 
It is beau Ei- 1 
fully chased | 
and heavilj I 
silver plated 

iGorham &Co., 

,!4:i Wflshing-I 

m SL Boston 




PATENT 



Planing and Matching 

snd Molding MachViies,Gray& Wood's Planers, Self •Oiling 
Saw tVrbors. and other w«od worklDg machinery. 

" ------ ~~ '9l€«bertyst.,N. m Y.: 



S. A- WfX>D8 MACHINE CO. 
Send for Circulars, etc. 



I 67 Snlbary st., Boston. 



KICHABDSON. MEBIAM A GO. 
Manufacturers of the latest Improved Patent Dan- 
and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawlng Machines, Saw Mills, Saw 
Arbors, Scroll Saws .Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and wood Turning Lathee, and various 
other kinds of Wood-working Machinery' Catalogues 
and price lists sent on application. Manufactory. Wor- 
cester, Mass. Warehouse 107 Llbertv st. New York. 17 



MACHINERY, 



HtW and SM-HAND — 

Send forClrcnlar. Chas.PLACB 
* CO. SOVeseyst.. New York. 



Hn deuffdW (Brjinder. 



35te(e grofje unb tfofitige Slaffe unfrcr 23e> 
BBIfcrung matf)cn wir befonberS barauf 
aufmerfjom, ba& un|re ^itmti biird) itjte SSet. 
btnbung mtt SBafbington unb ben europaifdjen 
$auptftabten, bejonbere SSortfioile jiir (Stian- 
gung Don in. unb au8liinbi(d)en ^patcnten 
btetet. 

Seber Erfinber, g(eid)biet weldjer iKationali- 
tfit angebbttg, if) burd) bie liberatcn ^atentge. 
febe ber SBereinigten ©taaten jum $atcntfd)u|j 
fiir (Stfinbungen bctedjtigt. Unfre fthma t(i 
betcit, geftiitit auf 26|ab,Tige(SrfabTung, beut[d)e 
@r(inber jeber3«it ju berat^en unb ju magigen 
^Jreifen rafd) unb piinttlid) ^atente ju etlangen. 

S)ie ©eutfdje ©ection i)l in ben $i'nben 
fabtget bcuti'djer 3ngcnieure, xetdje in bet 
Office per(iJnltd) mit Srpnbern oerlebren 
jperben. 

Set ..Scientific American" mirb in feinen 
©palten bie bebeutenberen ISrfinbungen be. 
\ptedjen. 

Conefponbenj erbetcn unb prompt beant. 
toortet. ^ampblcte in beutfdjer ©prodje toec> 
ben auf SSctlangen franco ;ugefaubt. 

Jtbrefpre: 

JJttttttt & go., 

„Sdent^fie American" Patent Agentur, 
«7 «ott OtoW, 

New Yo»k Cilur 
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Qmttiiumtiftt, 



Back Pave ....... 91.00 a line* 

Inside Pave -.-....75 cento a line* 

Enaravinas may head advertisements at the same rate per 
me, ov measurement, as the letter press. Advertisements 
must berece ved at publication office as early as Friday 
morning to appear in next issue . 



THE 

Second Annual Exhibition 

OF THE 

INTER-STATE 

Industrial Exposition 

Of Chicago, 

WILL OPEN 
Sept. 9th, and Close Oct. 10th, 1874. 

Special Features for this year are Machinery in opera- 
tion, and Processes of Manufacture. The largest and 
best Exhibition Building on the Continent. The most 
liberal arrangements for Exhibitors In every class, and 
the best and cheapest method or advertising for all 
Artisans, Manufacturers, and Inventors. Space, Steam 
Power, and Shafting free. Applications should be made, 
as early as possible, to 

JOHN P. REYNOLDS, Secretary. 

Chicago, May 25th, 1874. 



PRATT'S 

ASTRAL 

OIL. 

Safest and best oil ever made— burns In any lamp— for 
sale everywhere. C BAS. PRATT A CO. 

Established 1770. 108 Fulton street, N. T. 




WILLMAIMTAIN UNIFORM SPEED UNDERANY VARI-j 

ATION OF LOAD, OR BOILER PREASURE. ADDRESS 

//t/A/roOA/ GOVfRNOR CO. lAW/tMCf MASS. 



NEARLY 1000 NOW IN USB.— BUF- 
FALO PONr PLANER— will earn Itself and pay 
exnensc of running In elghr days. Price from $100 to 
X14S each. Send for large Illustrated Sheet of Parr's 
Celebrated Ama'eur Lathes. Tools and Fittings of evtry 
description, 118 Engravings, 'nclndlng 30 original ana 
inimitable Fret or Scroll Work Designs. Free to all. 
Address GEOtiGE PARK, Manufacturer of Mechanic's 
Tools and Light Machinery. Buflalo.N. Y. 



PLAIN, ENCAUSTIC, 

AMD 

MAJOLICA. 

'• ANDERSON, MERCHANT 
'& CO., 244 Pearl BI..N. I. 
%W Circular furnished free. 



TILES, 



A MONTH TO AGENTS 

to eell the IMPROVED "HOME 
■^rasa «r w SHUTTLE" SEWING MACHINE, 
the only practical, low-priced "Lockstitch" Sewing 
Machine ever invented. Address JOHNSON, Clabk 
&CO., Boston, Mass.; New York City ; Pittsburgh, 
l'a. ; Chicago, 111. ; Louisville. Ky., or St. Louis, Mo. 



$200 



GEORGE BARNES & CO., 




Manufacturers, Syracuse, N. Y. 



rpANNATE OF SODA is not Patented, and 
1 cannot be Patented. T bonne's Fluid Tannate ot 
Suda <« a perfect Success for removing scale from Steam 
Boiler*, without injuring Boilek. It has removed 
Bushels ot Scale from single Boilers, tnereby saving 
Tans of Co»l. It saves 20 tin.es its cost In Fuel, and 
saves 20 times Its cost in repairs of Boilers. Sold In 
Bbls. 500 lb , K Bbls. 250 lb., * Ubto. 125 lb,, at the low 
pr.ee ot 10 cents per pound— i^bb than one tnlrd price of 
other preparations, and superior to all others Address 
orders to N. SPENCER THOMAS, Elmira, N. Y. 



OPERA GLASSES. 

ILLUSTRATED PRICED MANUALS, 

In fonr parts, viz. 1st. Mathematical. 2d. Optical 

INSTRUMENTS. 3d. M AGIO LANTERN. 4th. PHYSICAL 

and School apparatus. Mailed to anv address fur 10 
cts. each. JAMES W. QUEEN & CO., 

601 Broadway, 934 Che.i.am Street, 

New York. Philadelphia. 




Highest Premium (Medal) Awarded by AMERICAN ISSTTTTITE. 




ASBESTOS PAINTS. ASBESTOS ROOF COATING, ASBESTOS CEMENT, ASBESTOS BOILER FELTING, 
SHEATHING FELTS. BOARD 1 '. Ac TheBe materials are prepared re&ay for use, and are put up forshtp- 
rnent io all oar's of the world. r^~8pnd for dnscrintiv fatnpblets, Price Lists, etc., etc. LIBERAL INDUCE,- 
MENT8 TO GENERAL MERCHANTS ANV DEALERS 
Patentee and ^Manufacturer, ^JJ W. JOHNS, 87 MaJdeil Lane, N. Y. 



SUPER-HEATERS 

Save fuel, and supply DRV stesm. Attached to boilers 
orset in separate furnaces. H.W BtTLKLEY, Engineer, 
98 Llbertv St.. New York. 



P«n«AmA+Ai«c For te8t,Dg ° Tenp . Iion - 
* yiViliGvGrSi er flues, Blast furnaces 
Super-headed >team, 011b Stills. &c. 

Address HENRY W. RTJLRLEY, 

98 Llbertv St., New York 




AuartBb sK'U ^ a. KOKbiJ-tr't 8UN8, Maainactui- 
ers, ireniOL. N'. J., or ill Liberty at , \ eW YorK. 
Whpci« and Hope for conveying power long distances. 
Send for circular. . _^, 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 



Hlmr' -t, gtnaiureat, Cheapest* Beat. 



In the test at Holyoke.in 
1872, the Houston gave the 
highest percentage) evei 
•hown In a reliable test an* 1 
the highest average re- 
mits ever obtained. Is 
practical use tt Is everywhere 
demonstrating Its superior 
lty over all others. Emer 
son's fullreportfurntshedoi 
application. Send for Olrcu 

'UEKRILL * HOUSTON 
IRON WORKS, 

Belolt, Wisconsin 




Portland Cement. 

A Practical Treatlee on Cement furnlf bed frkb. 

8. L. Merchant & Co. 76 South St.. New York. 



Grant's Lightning; Screw Plate. 




The only screw plate In the world that makeB perfect 
threads— equal to lathe work— at a single cut. will do 
at Ipast Ave tlnifs as nraob as any other. Also a large 
variety of Bolt Threading Machines of novel and Im- 
proved construction. Fine frtrtlon clutches. 

WILEY & RCSSELL, Gr enfleld, Mass. 



THE PULS0METER, 

The simplest, most durable and eflectlv* 
Steam PuMPnowlnuse. Will pump gritty 
or muddy water without wear or lnlury u 
Its parts. It cannot get out of order. 

Branch Depot*. 

11 Pemberton Square, Boston, Mass. 

1337 Market St.. Philadelphia, Pa. 

59 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans. 

811 ft 813 North Second St., St. Louis. Mo 




T G. ROGERS & CO., Madison, Ind., are 
fj • the original Introducers of TANNATE OF 
SODA for cleaning boilers. Their prep ration of fchtf 
Sail was patented May 2lst, 1871. It success has led to 
many fraudulent Imitations apalnpt which the public Is 
warn-rl. Their T.S. is the solid Salt itself— no dilution. 
Only 1 to *Z ounces daily required. Price S5c. a lb. 
Send toi book. Referenced: Remington & Sons, 111 or 
N.Y ; Root Sfeam EDglne Co , N. 7.; Owens, Lane 
Dver& Co. .Hamilton, O.; Oneida Community, Oneld.,N.Y 



N O YE'8 



Mill Furnishing Works 

are the largest In the United States. They make Burr 
Millstones. Portable Mills, Smut Machines, Packers. Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

,T. T. NOYK 4 SON. Roflalo N. Y. 



ROOTS FORCE BLAST BLOWER 

i SPEED ONLY 100 TO 300 REV. PER. MIN.'' 

SAVES HALF THE POWER REQUIRED FOR FAN. 



P. H.& F.M.ROOTS CONNERSVIU 
S.S.TOWNbEND. 31 LIBERTY ST NEWYOBK. 



, IND. MFRS. 

GEN'L AGENT. 



McHaffie Direct Steel Castings Co. 

STEEL CASTINGS, 
Solid and Homogeneous, guaranteed to aland a Tensile 
Strain oi 25 Tens per Pqu»re Inch An li valuable Sub- 
stitute for Expensive WROUGHT IRON FORGING8 
or fnr Iron Castings, where great strength Is required. 
OFFTCK— Cob. Evelina ajid Levant Streets, PHIL- 
ADELPHIA. PT Send for Circular, Price List, &c. 



KEYSTONE PATENT FORGIS 

V (FAN BLAST.) 

Large)or Small, Portable or Sta- 
tionary, for Hand or Power. Best 
and Cheapest for every class of 
work. Keystone Portable Forge 
Co., Philadelphia, 



H. S. MANNING & CO., Ag'ta., Ill Liberty St., N.Y. 



1MB HEALD & 8ISCO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. "Medal of Special Award," American 

Institute, 18?.". 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners Contractors, Brick Makers, DlBtillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecklng.Dredglng, Irrigating, etc. Illustra- 
ted namphlet.f ree. £00 references to parti es actual ly using 
the Pump. 24 pages ol the strongest possible tesi iraony. 

Address HEALD. SISCO & CO.. Baldwlnsville, N.Y. 




Water Wheels. 

More than four times as 
many of James Leflel's Ira 
proved Double Turbine Wa- 
ter Wheelsln operation than 
any other kind. 34 slice 
made, ranging from f>V to 
96 Inches diameter, under 
beads from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
tbe finest ever published, 
containing 160 pages and 
over 30 fine Illustrations 
r sent free to parties Inter- 
y ested In water power. 

JAMES LEFFEL&CO., 
Springfield, Ohio, & 109 Lib- 
erty St., New York city. 



GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See engravlngand description In tbe "Scientific Ame- 
rican " o i March 7. Tbe greatest known enre for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C.RTOWNSEND, Sole Agent, 
242 Cumberland St., Brooklyn, N. Y. 



POKTLAJSD CEMENT, 

From tbe beat London Manufacturers. For sale by 

,N.Y. 



JAMES BRAND, 55 Cliff St., 
A Practical Trcatlaoon Cement furnished for ■/ 



oents. 



Xl 9 X GAGE COCKS 
MURBILL <& KEIZEK. 44 Hollldar St., Ball. 



DAMPER 
REGULATORS 



BOILERS AND PIPES COVERED 

With " ASBESTOS FELTIN G :" Baves twenty -five per cent. In fuel. Bend for circulars. 

ASBESTOS FELTING COMPANY, 

Noa. 316, 318, 320, and 322 Front Street, New Tork. tar Asbestos In all quantities and qualities for aale. 



S<UI-Z-""-W r-OOJW 



LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
WarerooBM V Wberty Street, Hew YorB. 

&. C. VTF.BBFN8 Asrml. 



'Diamonds ^-Carbon 



Shaped or Crude, furnisi^ed for BjiinK Uork., rifbing 
Mill Bnrrs. Emery Wheels. Grindstones, Hardened Strel, 
Calender Rollers, and forSuwlng, Turning, or working 
Srone and other hard substances; also olizters' Dia- 
monds. J. Dickinson, 64 Nassau St., New Tork. 



ill 



It 



Machinery, 

Crane Bros. Mfg. Co., 
CHICAGO. 



K 



IDDEB'S PASTILES— A Sure Relief for 
Asthma. 8TOWELL * CO. Charlestown. Mass. 



A LARGE ASSORTMENT OF 

Spy Glasses. 

Catalogue sent on receipt of Ten Cents. 
W. T. M'ALHSTER, 
Chestnut St. , below Eighth, Philadelphia, Pa. 
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American Saw^ Co. 

Removes Its Business Office, Mty 1st, 1874, to 

TRENTON N.J. 




Machinists' 

TOOLS, 

OF ALL, KINDS, 

address: 

N.Y.Steam Engine Co. 

98 Chambers St. 
NxwTobk 



Working Models 

And Experimental Machinery. Metal, or Wood, nude lo 
order by J. F. WEBNEB, 62 Center St., N. Y. 



tW T. V. Carpenter. 
Box 778, New Tork city. 



Advertising Agent. Address 



SCHAEFFER & BUDENHERG. Maedehure. German* 
Ste am Ganges, ete. W .BEnmtaraim.4 CedarSt.,N.r 



IMPROVED 1874. ~* 

DOUBLE ACTING 

B UOKm-PL UNQEB 

SteamPumps 

ALWAYS RELIABIiB. 

VALLET MACHINE COMPANT, 
Eastbampton, Mass. 




R. A. Tervalen's Brick Machines, 

Made at Haverstraw, Rorkland Co.. N. T. Making nine 
tenths of all the brick need In the State. Send for circular. 




THE AMERICAN TWIST 
DRILL CO.,Woonsocket, R. I.. are 
now the sole owners and manufac- 
turers of tbe celebrated 
Diamond Solid Ehibt Whhklb. 
tw Illnstrared Catalogue of Em- 
ery Wheels, Machinery, and Tools 
Fbke. 



IRON PLANERS, 

CN6INE LATHES, DRILLS &c. Send for Prlcf Mst. 
MEW HAVKN MAMUFACTCHING CO., 
New Qaven. Con 




THREE PLY ROOFING, 
„ , In Uee Ten Years. 

A good article, well recommended, and suitable for 
rather st»en or sat roofs. Send for Circular and Sam 
Dies. MICA ROOFING CO .73 Maiden Lan-. Npw fork 




Stationary and Portable, to 60 H. P.. kept In Stock i 
also, Circular Saw Mills and Power Hammers "' OCK » 
«» ERIE CITT IRON WORKS) Erie, Pa. 




S>N.CO^. \_eOVM\0 i.OAl^.^S"'. ?N\\V 



WIRE ROPE. 

John W. Mason & Co.. 43 Broadway, New Tork. 



MffGHINlSTIIOOLi 
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WANTED — A live and experienced man to 
travel and take orders for wood and Iron Work- 
n fi M > c f 'hfry. Apply to MACHINE CO., Bowman- 
yille, Ont., Canada. 




OF THE 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL FAFEB 
IN THE WOBLP. 

TWENl'Y-NINTH TEAR. 
V0LITMB ZZX~NEW SEEIES. 

The publishers of tbe SCIENTIFIC AMERICAN beg 
to announce that on the third day of January, 1874, a 
new-volume commences. It will continue to be the aim 
of the publishers to render the contents of tbe coming 
year more attractive and useful than any of Its prede- 
cessors. 

To the Mechanic and Manufacturer I 

No person en aged In any of the mechanical pursuits 
should think of doing without the Scientific AMeri- 
oak. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be foun 
In anyother publication. 

TERMS. 

One copy, one year $3.00 

One copy, six months 1.50 

One copy, four months 1.00 

One copy of Scientific American for one year,and 

one copy of engraving, "Men of Progress'*.. 10.00 
One copy ol Scientific American for one year.and 

one copy of "Science Record " for 1874 5.00 

Remit by postal order, draft or express. 

The postage on the Scientific American Is five cents 

per quarter, payable at the office where received. Can* 

ada subscribers must remit, with subscription, 39 cents 

extra to pay postage. 
Address all letters and make all Poit Office orders and 

drafts payable to 

MUNN A CO.. 

87 PARK BOW. WW YOBS. 

SHE " Scientific American" is printed with 
CHAS.ENKU JOHNSON A CO.'S INK. Tenthand 
ibard Sts., rhlladelpnla, and 99 Gold St., New York. 
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